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Complete History: America's 
Star-Spangled Sports Car 
1966 vs. 1988 Shootout 



Fabulous Cutaway 
Poster 




30 YEARS 
OF ATOMIC SUBS 
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Radical Wing Design 
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Wet And Wild Showdown 
For 5 Hot Minijets 
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OFFICE ELECTRONICS 

Work At Home. Forget 
Those Rush-Hour Blues 



There's one mini-van that stands apart from the 
crowd with its distinctive aerodynamic look— the 
Ford Aerostar. It offers optional touches of luxury 
and convenience, from headphone jacks and heating/ 
cooling fan controls for rear-seat passengers, to an 
overhead console trip computer. 
Deluxe Comfort. Step easily into Aerostar — and 

In a class by itself. 
The '89 Ford Aerostar. 



carry up to seven. Or pop out the rear seats — and 
take on 139 cu. ft. of cargo. Loads of living room! 
Eddie Bauer Style. Choose from sporty XL or XLT 
Aerostar— or the stylish Eddie Bauer (shown below). 
It comes with dual Captain's Chairs and seat-bed 
in back* Or optional Quad Captain's Chairs. Also, 
two-tone paint (Fold-away mirrors shown not 
available on early '89 models. See dealer for details.) 
High Powered. A multi-port Electronic Fuel Injected 
3.0L V-6 comes standard, delivers a spirited 145 
horsepower. So powerful, Aerostar can tow up to 





4800 lbs. when properly equipped?* 

Aerostar's advanced design makes it easy to 
handle, garage and park. 

6-Year/60,000-Mile Powertrain Warranty. Covers 
major powertrain components for 6 years, 60,000 
miles, whichever comes first. Restrictions and 
deductible apply. Also, participating dealers back 
their customer-paid work with a free Lifetime 
Service Guarantee, good for as long as you own 
your vehicle. Ask to see these limited warranties 
when you visit your Ford Dealer. 



Ford. Best-Built American Trucks — Eight Years 
Running. Based on an average of owner-reported 
problems in a series of surveys of '8 1-'88 models 
designed and built in North America. At Ford, 
"Quality is Job 1'.' 

*s<mt bed standard on Eddie Bauer model and optional on XL. 

**Towin« rating is reduced by passenger and cargo weight in towing vehicle 

Have you driven a Ford . . . lately? 





Keep Your Car In Mint Condition. 



You love your car. You want to 
grow old together. So how do you 
make the romance last? 

If you truly appreciate fine 
machinery you protect it. With 
Purolator Filters. 

Purolator invented the first oil and 



air filters. And you still can't buy 
better engine protection for your car. 

Use Purolator oil and air filters 
regularly. That way your love affair 
will run well into the future. At least 
until another body-style catches 
your eye. 
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EDITOR'S NOTES 



OF THERE is one car that stirs the blood of every American male — and 
plenty of females — it is the Chevrolet Corvette. I'm on my fourth one 
and, still, every drive is like a new adventure. The Corvette is a car that 
has been lusted after since the first one hit the streets in 1953. Today, 35 years 
later, it's still America's only real world-class sports car. Legend has made the 
car somehow bigger than life. It's more than a car. It's a cult. You can prove that 
to yourself by going to any of the myriad Corvette shows that take place every 
summer. Used Corvettes have skyrocketed in value in recent years. Especially 
the rare models with rare options. For instance, a 1967 427 Sting Ray Roadster 
that listed for around $5000 when new in 1967 recently changed hands for 
$75,000. They even write songs about the Corvette. With this kind of interest in 
the car all America loves, and with the car celebrating its 35th birthday, we 
thought it fitting to salute the Corvette (page 58). Because it's a special car, we 
wanted a special writer working with us. Cliff Gromer, who has contributed sev- 
eral articles to Popular Mechanics over the years, is the editor of Vette maga- 
zine. Vette magazine is the class act in its field, with lots of color photos and 

authoritative articles on the 
Corvette hobby. What bet- 
ter person to work with us to 
develop a special section sa- 
luting the past, present and 
future of America's favorite 
sports car? And if you appre- 
ciate fine art, check out 
David Kimble's cutaway 
poster of Chevrolet's futuris- 
tic Corvette Indy experi- 
mental car (page 67). Kimble 
flew to Lotus Engineering in 
England where they disas- 
sembled the actual Corvette 
Indy show car while he took 
notes. After reassembly, 
Auto Editor Tony Swan 
drove the Indy to bring you 
our exclusive report on a 
sports car you may be able to 
buy in a few years. It's this kind of extra effort and attention to detail that sepa- 
rates the men from the boys. . . . Speaking of extra effort, Science/Technology 
Editor Tim Cole recently spent three days on an attack submarine, the USS 
Norfolk, in and under the Atlantic, and a couple of days with William R. Ander- 
son, the man who commanded the first nuclear-powered submarine, Nautilus. 
In fact, Anderson and Cole were aboard the Norfolk together to research the 
changes that have taken place in nuclear-powered submarines in the 30 years 
since the Nautilus made her historic transpolar crossing under the ice. As our ar- 
ticle on page 51 reports, the contrast in machinery 30 years apart is startling. 
. . . Some futurists are sayingthat, soon, the formal office will be athing of the 
past (page 76). We'll merely sit down in front of our home computer and be "at 
work. " As efficient as that may seem to some people, I'll miss coming to the office 
every day. The social aspects of working in an office, and interacting with other 
human beings, are as important to most people as the actual work produced. Just 
as Earth's creatures have always gathered around the water hole for socializing, 
mankind gathers around the water cooler. And it's in an office. I hope that 
doesn't change for many, many years. 'Til next time. 





Vette magazine Editor Cliff Gromer at work. 
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NOW is the time to buy the boat 
of your dreams. ..from America's 
number one boat builder. ..Bayliner! 

During our national red tag sale, 
you'll find factory authorized sav- 
ings on every 1988 model in stock. 
No matter what your boating 
dreams, there's a Bayliner for you 
and your family. From the award 
winning sporty Capri runabouts, to 
the sleek luxury of the motor- 
yachts. ..the size and style you want 
is ready for you now at the best 
deal of the year! 

Bayliner offers the finest values 
on the water.. .including a fleet of 



complete boat, motor and trailer 
packages. Bayliner builds in so 
much comfort, so much quality, and 
so much standard equipment, that 
Powerboat magazine has singled 
out Bayliner for top honors in their 
Boat of the Year awards for product 
excellence seven years in a row. 
No wonder more families choose 
Bayliner than any other brand. Bar 
none. 

Your participating Bayliner dealer 
will help make your boating dreams 
come true... at an unbeatable price 
and with immediate delivery. Find 
him in the yellow pages, or write for 



the name of the dealer nearest you. 
Do it today while 1988 savings are 
at their best! 



Yes, I'd like to know more about Bayliner value lor 
1988 please rush me the name ol my nearest Bayliner dealer. 



Name 



Address 



l_ 



City Stale/Zip 
Bayliner Marine Corporation 

PO Box 24467. Dept 98A. Seattle. WA 98124 
A Brunswick Company 



B n y L I N E R 



LETTERS 



Fancier French Doors 




HANK YOU for your 
article on building 
French doors ("Two 
Sets Of French Doors You 
Can Build," page 104, Dec. 
'84). I built two pairs of the 
leaded-glass version and 
installed them in the door 
openings to our dining and 
living rooms. I did, however, 
make some changes to per- 
sonalize them to our home. 
The doors and jambs were 
made of solid cherry and 
stained to match the dining 
room set. I added beveled 
glass diamonds in the glass 
pattern to dress it up, and 
treated the lead channels 
with patina to give them a 
formal, consistently dark col- 
or just as the natural aging 
process of the lead would do. 

I discovered some work 
methods that might help 
other readers in tackling the 
leaded-glass project. I made 
the heat of my soldering iron 
adjustable by wiring a light 
dimmer switch and an outlet 
together. When used in con- 
junction with the iron I had 
much better control over the 
heat, eliminating both "cold" 
joints and vaporized lead. I 
also used my band saw to cut 
the lead to length. This elimi- 
nated having to reform the 
ends of the leaded channel af- 
ter being compressed when 
cut with a lead knife. 

BRIAN JENSEN 
DUNLAP, IL 

Nice job. Good tips. Readers 
can get a copy of the 7 -page 
French door story by sending 
$525 to Popular Mechan- 
ics, Box 1014, Radio City 
Station, New York, NY 
10101. 

The Chase Is On 

I was interested to see an 
item in PM May '88 (page 12) 
"Time Machine: 75 Years 
Ago: May 1913 — Les Gang- 
busters." I've made a study 




Reader Jensen's French doors 
use diamond-shaped Insets. 

of the origins and history of 
international anarchism and 
terrorism, and readers might 
be interested in a few minor 
corrections and additional 
information. The Parisian 
Apaches were particularly 
dangerous because of their 
innovative use of automo- 
biles, including brand-new 
Darracqs and Renaults, as 
getaway vehicles. They were 
sometimes called the Motor 
Bandits. One of the most no- 
torious Apaches was Peter 
the Painter, or Piatkov 
Peter, originally a native of 
Pskov, Russia. Four gang- 
leaders died in bloody police 
sieges — Bonnot (the Demon 
Chauffeur), Gamier, Dubois 
and Vallet. Bonnot and Du- 
bois were dynamited in a ga- 
rage at Choisy-le-Roi, April 
28, 1912. Gamier and Vallet 
were surrounded and killed 
by 1000 troops and police at a 
Nogent-sur-Marne villa, 



May 14-15, 1912. PM always 
makes fascinating reading 
— keep up the good work! 

C.J. ARGYLE 
LEICESTERSHIRE, 
ENGLAND 

Not By 
Speed Alone 

I was amused by the un- 
manned radar speed trap in 
your June '88 issue ("Tech 
Update: Robo-Cop Speed 
Trap," page 15). Wouldn't it 
be nice if the law officials, or 
anyone else, could create a 
machine that would ferret 
out drunk drivers, and/or 
those operating motor vehi- 
cles under the influence of 
anything else. Speed proper- 
ly handled, all other things 
being equal, won't kill any- 
one. It's when it's mixed with 
other factors, like inebriation 
or not knowing how to handle 
the car or situation, that 
brings 'em down. This ma- 
chine only grabs the easy 
ones. How about inventing 
something that gets to the 
heart of the matter. 

HAROLD A. TENCATE 
GRAND RAPIDS, MI 

T&P Valves 

"How To Replace A Water 
Heater" in July '88 (page 107) 
was well done. As the Senior 
Member of the American Gas 
Association's Z21.22 Safety 
Committee for Temperature 
and Pressure Relief Valves, 
I would, however, like to call 
your attention to some 
points: 

■ Only under the most un- 
usual set of conditions would 
a T&P valve "bleed off excess 
steam pressure" should the 
control mechanism on the 
heater stick in the on posi- 
tion. A T&P valve protects a 
water heater from overpres- 
sure and overtemperature. 

An AGA-approved valve 
will begin to operate on over- 
temperatures at about 200° 



F. It is designed to protect 
the system from ever gener- 
ating steam. Steam would 
only be generated if at the 
same time the operating 
thermostat of the water 
heater failed, there would be 
no pressure in the system to 
allow the cold water to push 
the hot water out through 
the relief valve. 

Since T&P relief valves 
are designed to and expected 
to discharge water, the pip- 
ing of the drainline to a suit- 
able drain is vital. 

When a relief valve is 
called upon to protect the 
water heater, due to over- 
temperatures, the thermal 
element will open the relief 
valve and allow the large vol- 
umes of water to escape. 

■ Good practice always 
would require a new relief 
valve to be installed with a 
new water heater. The cost 
of a relief valve is minimal, 
yet its safety features are ex- 
tremely vital. 

■ The critical thing to look 
for, when buying a T&P 
valve, is its BTU-per-hour 
rating, much more so than its 
psi set. Different relief 
valves have different BTU- 
per-hour discharge capaci- 
ties and this must be 
matched or in excess of the 
BTU-input rating of the 
water heater. 

DEAN E. MADDEN, P.E. 
A. W. CASH VALVE CORP. 

DECATUR, IL 




Clogged T&P valve cannot pro- 
tect for overpressure and temp. 
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Look for the Cuprinol® name on Stains, Deck Stains, Wood 
Preservatives and Sealers to fight the effects of weather on siding, 
decks, fences and other exterior woods. No matter where you live, 
there's no more beautiful way to preserve wood's natural beauty. 




Cuprinol 

& . BRAND 

When its wood against weather.' 



For consumer information call Cuprinol* 1 Brand Technical Services: 

800-624-PROS CT: 800-228-7103 n,^* cv^m 
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10 mg "tar." 0 7 mg nicotine av 
per cigarette, FTC Report Feb '85 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 
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75 YEARS AGO: SEPTEMBER 1913 
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Power Canoe 

The formative years of mo- 
torboating saw unbridled 
experimentation, naval ar- 
chitects borrowing freely 
from their automotive and 
aeronautical counterparts. 
In 1913 PM looked at aerial 
propellers, which were 
emerging from the shallow 
waters of the tropics to find 
employment on conventional 
boats. One New York State 
inventor equipped his canoe 
with a 5-ft. airplane propeller. 
A 7-hp motorcycle engine 
pushed the craft to 20-mph 
speeds. Meanwhile, a Michi- 



gan boater souped up his hy- 
droplane with a 90-hp engine 
and two outriggers consisting 
of galvanized-iron tanks. 

Motor Skating 

Pre-World War I inventors 
slapped internal-combustion 
engines on anything that 
moved. One memorable ap- 
plication: roller skates 
powered by Vfc-hp gasoline 
engines. Skaters did 8 mph 
gripping steadying rods that 
held engines and gas tanks 
upright. An electric 
version ran off hand- 
held batteries. 




50 YEARS AGO: SEPTEMBER 1938 



THE MISSING UNK IN AVIATI 
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Gyro Fever 

During the 1930s, while heli- 
copter designers labored 
over prototypes, autogyros 
captured public enthusiasm. 
An autogyro pilot wrote in 
our September 1938 cover 
story that his machine gave 
wings to the motorist, and 
convenience and safety to the 
aviator. He predicted a fu- 
ture in which autogyros 
played the roles of family car, 
airport shuttle and military 
scout vehicle. But WWII 
spurred helicopter develop- 
ment, leaving autogyros as 
evolutionary curiosities. 



Auto Amphibian 

This hydrophilic hybrid float- 
ed on a watertight bank of air 
tanks welded under the chas- 
sis. Rubber collars and wash- 
ers protected brakes and 
driveshaft. A separate trans- 
mission drove a motorboat 



propeller mounted 
behind the differen- 
tial. To go boating, 
the driver simply 
shifted to the "wet" 
transmission. The 3- 
ton vehicle held 12 
people and was capa- 
ble of 80 mph on land 
and 20 mph on water. 
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25 YEARS AGO: SEPTEMBER 1963 



How Owners Rate Their Volkswagens Now 
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Home Sweet Home 

After the post- World War II 
boom in endless cookie-cut- 
ter housing developments, 
the 1960s became the do- 
your-own-thing decade. PM 
tapped that burgeoning spir- 
it of individualism in our Sep- 
tember 1963 cover story. We 
profiled some low-cost proj- 
ects to personalize the ubiq- 
uitous modern split-level and 
other look-alike designs. Our 
suggestions included new 
siding, porches, chimneys, 
patios, windows and walk- 
ways to enliven carbon-copy 
homes. Costs ran to about 



$5000, which sounds like a 
bargain until you recall that 
in 1963 the median cost of a 
new home was $18,000. 

Lethal Weapon 

Vietnam's jungle battlescape 
was the proving ground for 
the Armalite AR-15. The ri- 
fle's smaller size, lighter 
weight and minimal recoil 
made it a favorite among 
both South Vietnamese mili- 
tiamen and the United States 
Special Forces in the early 
1960s. But the .223 cartridge 
had a varmint-round reputa- 
tion, and it wasn't until 1967 



that the gun evolved into the 
mainstay long arm of the 
United States Army: the 
M16. PM 
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For Heavy Duty Climbing, ¥)u Need A Battery 

That Can Keep OnTruckin'. 



Super 
Heavy Duty 



SUP?* SUP^, 




Eveready'Super Heavy Duty Batteries. 
All the power you need to make the wheels roll. 
At a price that isn't heavy duty. 
Eveready'Super Heavy Duty Batteries. 

They Work. For You. 
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TOYOTA 1 TON 



TOUGH 

FROM HEAD 
TO TOW. 

-The Toyota 1 Ton. It's a no-nonsense work- . 
truck that earns its keep and more. Calling it a 
one ton is an understatement. With a 
payload of 2655 lbs.,* it'll haul a full ton of 
cargo in the bed and still have 655 lbs. 
capacity to spare. No other compact or even 
mid-size truck carries a load that big. 1 Ton 

tows big too. Up to two and a half tons** It 

takes power to move loads like that, and 
1 Ton's got it. The electronically fuel-injected 
engine makes 116 horsepower with plenty of 
low-end torque. 1 Ton's built with extra 
strength for the big jobs . . . heavy-duty 



TOWS 2 V? TONS. 




suspension, rear axle, brakes, and 
cargo floor are all standard. If you 
want one tough working partner 
that'll keep up to your pace, 1 Ton's 
your kind of truck. 

Get More From Life. . . Buckle Up! 
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BIGGEST PAYLOAD IN ITS CLASS 
2655 LBS. 




equipment and ca 
s mission and optional Ti 
' 'o exceed GCWR of ,- r ;00 lbs Re 
MJOO-ft. weight-carrying heme 
mounted class III tow hitch _^H*^K 
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TECH UPDATE 



Latest Timing Tech To Clock Summer Olympians 



VIDEO- COMPOSITE 
CHARACTER VIDEO 

GENERATOR OUT HOME VIEWER'S TV 



COLOR MATRIX STADIUM DISPLAY 












I 



MAINFRAME 

RESULTS 

COMPUTER 




FALSE- START DETECTOR 



In the Omega-developed 
timing system, information 
flows from sensors to 
spectators. Time-recording 
terminal operator must 
await white-flag signal 
from photofinish judges 
before releasing 
official times. 



SEOUL, SO. KOREA— 
Omega Sports Timing tech- 
nicians have installed a vast 
network of sensors, cameras, 
quartz crystals, recorders, 
processors and cables in the 
Olympic Stadium at Seoul 
Sports Complex. For the 
first time, stadium specta- 
tors and home television 
watchers will get the same 
instantaneous intermediate 
and final times, because data 
from photoelectric cells posi- 
tioned around the track will 
flow simultaneously to the 
stadium scoreboard and TV 
production booths. 

At the start of an event, a 
transducer mounted on the 
starter's gun converts the 
cartridge's explosion into an 
electrical signal that starts 
the clocks running. The sig- 
nal also flows to a processor 
that monitors pressure sen- 
sors behind the starting 
blocks to keep track of false 
starts. 

At the finish line, two pairs 
of photoelectric cells capture 
the finishing time of the first 
arrival. Meanwhile, the now- 
traditional photofinish cam- 
eras provide judges with a 
visual record of runners 
crossing the finish line for 
official determination of 
places. 

Inside the photofinish 
cameras, film runs continu- 
ously behind a shutterless 
.004-in. aperture aligned 
with the finish line. Time is 
plotted along the bottom 
edge of the film, and the film 
moves at a speed synchro- 
nized with the speed of the 
runners. Thus, when run- 
ners cross the finish line, 
their images are frozen over 
their finish times. 



Editor. Tim Cole 

Assistant Editor Gregory T Pope 
Contributors: Mike Fillon, David Lampe 
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Air-Launched Space Rocket 



WASHINGTON, DC- 
Next year, according to De- 
fense Department plans, a 
winged rocket dubbed Pega- 
sus will drop from a B-52 at 
40,000 ft., then follow an S- 
shaped trajectory to place a 
small satellite in low-Earth 
orbit. 

Besides marking the debut 



of air-launched satellite de- 
livery, the 3-stage rocket will 
be the first privately devel- 
oped launch vehicle to be 
used by a U.S. government 
agency. 

The product of an Orbital 
Sciences-Hercules Aero- 




\ 

PAYLOAD BAY 



AVIONICS 
NITROGEN TANK 

STAGE-THREE MOTOR 
STAGE-TWO MOTOR 



Vectored-thrust solid rocket motors will control pitch and yaw while 
nitrogen-fed thrust ers will control roll. 



CONTROL FINS 



space venture, Pegasus will 
feature a 22-ft.-wide delta 
wing on its first stage. The 
wing, designed by Burt Ru- 
tan's Scaled Composites, 
Inc. , will add lift during the 
rocket's ascent through the 
atmosphere. 

Beyond handling Defense 
Department and NASA de- 



ployments, Pegasus rockets 
may inject new flexibility 
and cost-efficiency into U.S. 
commercial-launch pro- 
grams. One major perfor- 
mance benefit: air-launched 
rockets will contend with 
only 25 percent of the atmos- 
phere that resists rockets 
launched at sea level. 



Simpler Alternatives To Artificial Heart 



LVAD 



HEMOPUMP 



LEFT PUMP 
VENTRICLE |DETAIL BELOWl ^ 



LEFT 

VENTRICLE 



IMPLANTED 
ELECTRONIC 
CONTROLLER 
AND BATTERIES 



EXTERNAL 
TRANSFORMER 

INTERNAL 

TRANSFORM!:!? 
COIL 




MOTOR 



STATIONARY 



SEAL 



ROTATING 




CANNULA 



BLOOD 
FLOW 



LVAD will run off external or internal batteries. Hemopump's blades pull up blood through cannula. 



BETHESDA, MD— Recent 
decision by the National Insti- 
tutes of Health to suspend, 
then reinstate, sponsorship 
of artificial-heart research 
has put the spotlight on alter- 
native technologies. 

Federal funds will now also 
go toward development of the 
left-ventricular assist device, 
or LVAD. One promising 
model, developed by Nova- 
cor Medical Corp., uses a so- 
lenoid-based actuator, rather 
than compressed air, to 
pump oxygenated blood into 
( the aorta. Several hospitals 
have used externally 
powered versions as tempo- 
rary bridges to heart trans- 
plants. Novacor is currently 
developing a permanently 
implantable version. 

Meanwhile, for temporary 
emergency applications, 
Nimbus Medical, Inc. has de- 
veloped a pump that can be 
threaded into the left ventricle 
in 20 minutes. The externally 
powered Hemopump takes 
the workload off a heart 
weakened by acute cardiac 
arrest. 
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THIS IS THE STUFF 
THAT KILLS WATER HEATERS. 



The Reliance Sta-Kleen 805 gas water heater 
has the cure for killer sediment buildup. 




Sta-Kleen 805 is 
under patent nui 



Sediment inside the 
tank of an ordinary 
water heater can be 
deadly. It destroys 
efficiency increasing 
fuel use. And it pro- 
motes corrosion 
causing premature 
tank failure. 
Sta-Kleen's patented 
self-cleaning design 
creates a vortex of 
turbulence inside the 
tank to prevent sedi- 
ment accumulation. 
So it takes advantage 

manufactured 
nber4,505,231. 




of the economy of gas for years of trouble 
free operation. Years of more hot water 
for less money. 

And every Reliance Sta-Kleen 805 
comes with an 8-year limited warranty ^© 
on the tank and a 5-year limited war- %S 
ranty on all parts. 



WATER HEATER COMPANY 
130 Cumberland Street. Ashland City. Tennessee 37015 

For the name of your 
nearest Reliance 
dealer, just call 
1-800-365-4054. 




A 




Gas heats water for one- 
half the cost of electricity. 



Cor 
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Propfan 
Mufflers 



SANTA CLARITA, CA — 
Lockheed engineers are test- 
ing resonators that will ab- 
sorb the noise generated by 
propfan propellers. Each 5- 
in.-dia. hemispheric resona- 



tor includes a replaceable 
tube-like nozzle. The length 
and diameter of the nozzle 
determine the sound fre- 
quency trapped by the reso- 
nator. On a commercial 
plane, resonators would fill 
space between the inner cab- 
in wall and outer airframe. 




Laser Missile Simulator 




Series of 225 Hz resonators flew in propfan modified test plane 



Slide projectors cast terrain background inside simulator dome. 

STEVENAGE, ENGLAND— A new combat simulator for 
British Aerospace's Rapier air-defense system uses lasers 
both to project target images and simulate hot missile plumes. 
Laser-target projections, manipulated by an instructor at a 
computer console, move with attitudes consistently realistic 
from trainees' perspective. 



Robot Armored Vehicles To Navigate With Lasers 



ANAHEIM, CA— Remote- 
control tanks may find their 
way around tomorrow's auto- 
mated battlefield with a laser- 
navigation system now being 
explored by Odetics, Inc. The 
research project, funded by 



the Army's Tank Automotive 
Command, is aimed at a sys- 
tem to update inertial-naviga- 
tion systems, which tend to 
drift and lose accuracy over 
time. 

Instead of relying on Global 



Positioning System satel- 
lites, a robot vehicle would 
fire laser rangefinders to 
ascertain distances from sur- 
rounding hills or other eleva- 
tion features. 
The tank would then corre- 



late the distances with digital 
terrain maps in an on-board 
computer. 

The wholly self-contained 
system could eliminate vul- 
nerability to electronic jam- 
ming or antisatellite warfare. 




Vehicles controlled by mother tank (right) check laser rangefinder distances against digital terrain map (inset). 
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Its a home sale! 
■ Its an auto sale! 
Best of all, its a 
K mart sale. 




shop*vac 





//*** Ml 




WEATHERIGHT EXTERIOR PAIN 

Six -year durability easy soap-and-wa 
clean-up. chalk and fade resis- 
tant. Can be used on all SA LE 
surfaces. Available in white QO 
and colors. *^*70 
Reg. 11.97. W 

EXTERIOR GLOSS PAINT. SALE 8.92 






Only at Kmart J fc 



AIR FILTERS. 

For many U.S. and 
import cars and light 
trucks. Quality equals 
mfr's specifications. 



5 GAL. SHOP VAC. 

Indoor/outdoor. Use for total home 
care; workshop, garage, patio or 
car. Accessories included. 
SALE 




N SALE AUGUST 25 THROUGH SEP 





HOME 
AUTO 




Under the roof or under the hooc 



DURAKON 

Rubber Queen 

TRUCK BEDLINERS. 

Universal size to fit most 8' Ford' 
GMC/Chevy/Dodge full-size 
trucks, 6' S-10 and Ranger 
pickups. Over the rail protection 
including hardware and tailgate 
protector. 

SALE 



179 



00 



INSTALLED 



SPECIAL ORDER LINERS. 199.00 

Installed at no additional charge in stores 
with service during regular service hours. 
Style and manufacturer may vary 



Deflecta=Shield 

SALE 



SLIDING TRUCK WINDOW. 

Clear glass, aluminum frame, sizes 
to fit many trucks. Style & mfg. may 

varY KEIMCO Rondure 




mart helps you do it better for less. 



SADOCEMA.N 



DURANGO" 
SEAT COVERS. 

Deluxe Western-styled, 
form fitted bench or bucket 
covers for standard and 
mini trucks. 



23a 



SALE 



;00 

'PKG. 



-»> Rubber Queen 



PICKUP MATS. 

Twin front for full- 
i size pickups. Style 
and mfr. may vary 



i 







SALE 



97 



Jo., inc. 



CLASSIC VELOUR 
SEAT COVERS. 

Luxurious velour with 
tough heavy-duty vinyl 
construction. Foam- 
padded for extra comfort. 
High or low backs. 
SALE 



FOUR-PIECE 
CARPETED 
MAT SET. 

Twin front and 
rear plush mats. 

Style and mfr. may 
vary 



KRACO 



PORTABLE WINCH. 

2000-pound capacity. 

Take a load off pulling 

jobs on car, boat or equipment 

trailers. Easy-to-rig. Operates off 

12-volt power source. 

Model #P-2000 with case. 



— ' SALE 

199 00 



OUR BEST CAR COVER 



\JJ3 

DELUXE CAR COVER. 

35% cotton, 65% polyester. 
Water repellent. All-elastic 
bottom with reinforced zipper. 
Medium, large or extra-large. 

Available in most stores. 



SALE 



CAVMBCTE/VM 



It's a home sale! Its an auto sat 




AIR TOOL 
MAIL-IN OFFER. 

Purchase a 2 H P. 
air compressor 
and receive a drain 
cleaner, air chisel, 
or spray gun at no 
additional charge, 
direct from the 
mfr. Details in 
store. 



TWO-HORSEPOWER 
AIR COMPRESSOR. 

125 PSI air compressor 
mounted on a 20-gallon 
tank. Includes 15' air hose, 
tire chuck, fast couplers, 
inflator kit, blow gun. 
SALE 

00 




CI? USE OUR 



t of all, its a K marts 





36 



97 




Installation 
available in stores 
with service. 

•Warranty details in store. 



Schauer 



MOTORVATOR 50 BATTERY. 

Premium starting power. Excellent 
replacement battery. Sizes for many 
U.S. and import cars. Delivers up to 
450CCAs. Mfr. may vary. 
SALE 



WITH EXCHANGE 



Starters and 
alternators 
available for 
many cars. 



DELUXE ROLL AROUND 
CHARGER. 

For fast charging and boosting 
6- or 12-volt batteries. 
Features one-hour timer and 
automatic shut-off. 
Manufacturer may vary 



©CAROL 



12 ft 




12-FOOT 
10-GAUGE 
BOOSTER 
CABLES. 

Heavy-duty 
copper. Tangle- 
proof. For side 
or top terminals. 
SALE 



TEN-AMP MANUAL BATTERY 
CHARGER . Mfr. may vary. 




PORTABLE AIR TANK. 

Six-gallon tank with on/off 
switch, solid brass manifold, 
pressure gauge and industrial 
hose. 



SALE 



25 



97 



8 



97 



12-FOOT 8-GAUGE SALE 
BOOSTER CABLES 11.97 



8 FOOT 10-GAUGE 
HEAVY-DUTY 
BOOSTER CABLES. 

SALE 
447 




DELUXE AIR COMPRESSOR. 

225 PSI compressor with pressure 
gauge, emergency light, warning 
flasher, 12-volt. Model LFB225. 



SALE 



24 



97 
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nder the roof or under the hoo< 




^ j - ||( ' (f -t;>> 

$1.00Rebat< 



ARMOR ALL 
PROTECTANT. 

Protects and 
beautifies. 
16 fl. oz. 
SALE 



1 



ARMOR ALL 

lirfr^&KJurnres 



3 



97 



Swirlon 



4 



ft ^ 

64-OUNCE 
ECONOMY 
REFILL SIZE. 
SALE 9.97 



ample 
green 




SWIRLON 
MARK II 
BRUSH. 

Water-powered 
brush with hose 
connector. Cleans 
cars, RVs, home or 
vans. 



SIMPLE GREEN 
CLEANER. 

Great for 
wheels, tires, 
floor mats, 
upholstery 
and many 
household 
uses. 24 fl. oz. 





WIPER BLADE & REFILLS. 

Popular sizes to fit SALE 
many U.S. cars and 99 



light trucks. Choose 
one blade or pair of 
refills 16-19". 



2 



MR. RATCHET 
SCREWDRIVER 
SET. 

Complete with six 
bits and seven 
sockets. 



EL 




Pkg. 




ECONOMY 
SIZE WD-40. 

Multi-purpose 
lubricant stops 
squeaks, 
protects metal, 
loosens rusty 
parts, frees 
sticky 

mechanisms. 
12 fl. oz. 
SALE 



1 



57 



DL HAND CLEANER. 

Heavy-duty hand cleaner 
paste. 14 oz. net wt. 

COTTON 
SHOP 
TOWELS. 
SALE 2.97. 




10-GAL. PLASTIC 
WET/DRY SHOP VACUUM. 

Includes six-foot SALE 
hose, two extra A ^Q"7 

wands, and 10-inch *^ ' 

nozzle. A 



•Details in store. 
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art helps you do it better for less. 




GR60 ELECTRIC 
SGLUE GUN. 

'Heavy-duty trigger feed 
^regulates glue flow. 
?Reliable solid state 
[circuitry easy to use, and 
mo mess. Retractable front 
[stand keeps hot glue gun 
[upright when not in use. 

30 CT. GLUE STICKS. SALE 4.96. 




STURDY UTILITY TOOL BOXES. 
UTILITY HIPROOF TOOL BOX 16" x 
7'/2"x7", SALE 7.88 

COVERED TOOL BOX 19" x 7'/ 2 " x 
7", SALE 9.97 

RED UTILITY TOOL BOX 15" x 6" x 
3'/2", SALE 4.44 



A 




righted materia 



Its a home sal< 

FASHION FRESH INTERIOR PAINT. 

Custom-tinting available, six -year durability, 
easy cleanup. 

FLAT. SEMI-GLOSS. 
SALE SALE 

548 792 

I [ax* s*H 

PERFORMER EXTERIOR PAINT. 

10-year durability, one-coat coverage, 
fade-resistant colors, easy soap-and-water 
cleanup, can be used on all surfaces. 
Tinting at no extra cost. 



FLAT. 
SALE 

92 




SATIN. 
SALE 

92 



9 



PRIMER. 
SALE 



8 



92 



HI*** 



OUR BEST INTERIOR 
FRESH LOOK PAINT. 

Soap-and-water cleanup 
superior washability, 
excellent stain removal, 
fast dry, tough durable 
finish, easy to apply 
FLAT, SA 
SALE 

J 92 

SEMI-GLOSS 
SALE 

992 



8 



iATIN. 
SALE 

19^ 




ft 




t s an auto sale! Best of all, its a K mart sale. 





MISER FLOOD LIGHT. 

Indoor flood. 50 watts of 
lighting for only 45 watts of 
cost. 

SALE 




40-WATT BULBS MEDIUM 
BASE FOUR-PACK, SALE 1.99 



25-40-60-WATT 
BULBS FOUR-PACK. 

Decorative bulb, 
candelabra base, and 
bent tip. Clear or 
frosted. 

SALE 

199 

X Pkg. 



Jl 

was* 



55-70-95-WATT SOFT WHITE 
MISER BULB FOUR-PACK. 

Less glare and fewer shadows. 
Lower energy cost. 



SALE 

99 

Pkg. 



ox 

1 



65-WATT MISER LIGHT 
HOLDER. 

Outdoor floodlight and 
fixture, 2000-hour rated. 
Plastic holder with 4' cord, 
swivel bracket, detachable 
6" spike. Combination base 
plate for outdoor mounting. 

SALE 

99 



S TANDARD 
Might Light 



i 


» - 


\J 


4 








FIVE-WATT NITE 

LIGHT BULBS. FOUR-PACK. 

Lower wattage, white and 
clear color. 
SALE 

49 

Pkg. 



on 

r 



FULL RANGE ROTARY 
DIMMER. 

On/ofT switch. Adjustable 
brightness level. Solid state 
75 watt to 600 watt. 
Maximum 1200 AC 
incandescent only. 

SALE 

99 



3 





r AY TAP. 

Grounding hex tap in brown 
or ivory color. Rigid plastic 
construction with flat base. 
Converts duplex three-wire 
grounding receptacle to six 
grounding taps. For 
temporary or permanent 
installation. 



2 



SALE 

88 



SIX-PLUG GROUNDED 
OUTLET ADAPTOR, 
SALE 2.88 




OLYMPIC TEAM 




nder the roof or under the hoo 



AIR TOOLS. 

Your choice of W air drill, air hammer, V2" impact 
wrench, 3 /s" air ratchet, SALE 
or dual action sander. ^ —m 

iy/ HI-SPEED SANDER. 

SALE 19.97 



FOUR-PIECE MECHANICS' 
TOOL CHEST SET. 

INDIVIDUAL PIECES ALSO 
SOLD SEPARATELY. 
6-DRAWER CHEST, SALE 69.00 
3-DRAWER CABINET, 92.00 
3-DRAWER ADD-ON CHEST. 39.00 
HANG-ON STORAGE UNIT. 59.00 

SAM 

lOO 



SALE 

25 9°° 




14-PIECE %-INCH 
DRIVE SOCKET SET. 

Your choice of 
fractional or metric 
sets with case. 
SALE 

97 
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16-PIECE >/4-INCH DRIVE 
SOCKET SET OR V2-INCH 
DRIVE TORQUE WRENCH. 
SALE 9.97. 





fcWJHia TOOL SALE — 25% OFF 



16-OUNCE FIBERGLASS 
HANDLED HAMMER. 

Curved claw. Exclusive tapered 
design and rim tempered face 
for safety. Vinyl grip 
for comfort. 



Purchase $8.00 worth of Stanley 
tools, and receive a home video 
of your choice. Also enter to win 
1000 Stanley tools, a library of 24 
home videos, one of nine Chevy 
Trucks, or a grand prize of a 
Chevy Truck and a $20,000 

home improvement. 
Details in store. 





24-INCH 

ALUMINUM LEVEL 

Three 360 degree cat's eye 
vials. Dust-resistant vial 
covers. Handy hand holes. 
Aluminum body. 



c£f USE OUR 



MAGNETIC TIP SCREWDRIVER. 

Aluminum magnetic shank. Five 
screwdrivers in one, five bits stored 
in handle. Black oxide protected bits. 

% urn 




nart helps you do it better for less. 



BLACK . 
DECKER 



MCKER 



9509 CARVAC. 

lompact 12V car vac. Plugs into 
'cigarette lighter. For cars, vans 
or RVs. 



SALE 



12 



97 



9013 

CORDLESS DRILL 

Lightweight. 3 /s" two-speed 
cordless drill. Complete 
with three-hour 
charger, chuck key, 
and double-ended 
screwdriver bit. 300- 
600 rpms. Ideal for 
around-the-house 
jobs. 




9530 

EIGHT-INCH 
RANDOM 
ORBIT 
POLISHER. 

Professional 
quality. Polishing 
bonnet and two 
wax applicators. 



|| KICK 



9537 

SIX-INCH SANDER/ 
POLISHER. 

Professional 
quality. 
>/ 3 HP. 
Polishing 
bonnet, 
backing pad, 
and three 
assorted 
sanding 
discs. 




7391 
CIRCULAR 
SAW. 

2'/ B HPsaw. 
Wraparound 
steel shoe. Two 
handles for 
greater control. 
Includes 7'/i" 
combination 
blade. 



SALE 



41 



97 




7571 SCROLLING 
ONE-INCH JIG SAW. 

Two-speed. High 
speed for wood 
and compositions; 
low speed for metal 
cutting. Built-in saw- 
dust blower keeps 
cutting line clear. 
SALE 



38 



97 




THE ULTIMATE TEAM MEANS /ML BUCK. 

THE ULTIMATE IN PERFORMANCE. * 



DECKER 



Bullet • • 

SALE 

997 

BULLET™ 
DRILL BITS 

Drill up to 4 times 
faster in metal and 
last up to 7 times 
longer. 8-PIECE SET 



Piranha. 
SALE 

;97 



6 ! 



PIRANHA" CIRCULAR 
SAW BLADES 

Cut faster and last up to 50 
times longer than steel blades. 
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HOME ' 
AUTO 




It's a home sale! 



It's an auto sale! 



Best of all, it's a 
K mart sale. 



mm 




LIGHT MAKER 
GARAGE DOOR 
OPENER. 

V2 HP. Turn on indoor/ 
outdoor house lights 
from the safety and 
convenience of your 
own car. Variable 
light time delay. One 
lamp module 
included. 

Va HP GARAGE 
DOOR OPENER. 

Va HP opens 18' x 
IV2' doors. Safety 
reverse. 4'/2-minute 
light time delay 
Multiple digital codes 
for greater safety 
Quiet direct gear 
drive. Solid state. 




00 



SALE 



iOO 






HEAVY-DUTY BATTERIES 

Use for clocks, cameras, 
flashlights, stereos and more. 
Eight-pack "AA", six-pack "C", 
"D"cell. 

YOUR CHOICE 
SALE 

77 

EA. 



52-INCH HUNTER CEILING FAN. 

Three-speed, reversible. Two 
extra capacitors allow motor 
to run efficiently and quietly 
even at low speeds. Specially 
designed stronger hanger 
system reduces vibration 
noise. Non-tarnishing, 
scratch-resistant brass 
finish. 

• Wood and brass 

• White and brass 

• Antique brass 
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Chemistry Of Stars 



MOUNT LOCKE, TX— A 
new low-cost telescope here 
will aid spectroscopy — the 
analysis of light energy at 
discrete wavelengths. Penn 
State University and the 
University of Texas are co- 
operating on the project. 

The Spectroscopic Survey 
Telescope (SST) will cost 
only $6 million — a bargain 
compared with telescopes of 
similar light-gathering 
capacity. Two key money- 
saving features: a modular 
primary reflector made up of 
dozens of smaller mirrors, 
and an immobile base. 

The modular design elimi- 
nates expenses in casting a 
single 27-ft. mirror. Though 
the reflector's shape is a sec- 
tion of a sphere, rather than a 
paraboloid, the resulting im- 



age distortion doesn't affect 
spectroscopy. 

The stationary base makes 
unnecessary the precision 
machinery that would move 
the primary mirror. Typical- 
ly, large telescopes have to 
track celestial objects as the 
Earth's rotation moves them 
across the sky. But on the 
SST, twin light receivers 
— mounted on rails 40 ft. 
above the reflector — take 
care of the tracking move- 
ment, guided by TV cameras 
housed behind secondary 
mirror assemblies. The sec- 
ondary mirrors focus most of 
the light onto an optical fiber, 
which carries the light to 
spectrographic equipment. 

The SST will provide data 
on the chemistry of many of 
the fainter objects in the sky. 



SECONDARY | 
MIRRORS ! 
AND' ■ " } 
TV CAMERA J 
• HOUSINGS I 



OPTICAL 
FIBERS 





Light receivers can track Independently two objects 1 2° apart. 
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Robot submarine can turn any vessel into a minesweeper. 

Robotic Mine Hunter 

TEMPLECOMBE, ENGLAND— A remotely operated vehi- 
cle (ROV) tracks down and destroys mines in an operation 
developed by Plessey Naval Systems. 

Tethered by a 3280-ft. power and data-transmission cable, 
the ROV swims ahead of its parent vessel. On-board search- 
sonar sweeps an area ahead of the vehicle, which then focuses 
a high-frequency sonar beam to aid identification of detected 
objects. Final classification is made via TV camera. 

The ROV can hover over an identified mine, thanks to tan- 
dem fore-and-aft propellers, as it lowers a disposal charge. 
The remote operator detonates the charge acoustically after 
the ROV withdraws to a safe distance. Plessey has matched 
the ROV with a containerized control console for rapid de- 
ployment in troubled waters. 



Shaking Truck Predicts Quakes 




Vibrator's internal piston slams housing to create seismic waves. 



PARKFIELD, CA— Every 
month here on the San 
Andreas Fault, a 26-ton 
truck lowers its midsection, 
raises its wheels and shakes, 
producing waves of vibration 
that seismometers can detect 
9 miles away. 



Researchers at Lawrence 
Berkeley Laboratories use 
the seismic waves to look for 
new cracks in the fault. Such 
cracks, which may herald 
catastrophic failure, change 
the speeds of sound waves 
traversing the rock. 

(More Tech Update on page 18) 1 7 
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Computer Designs With Lasers 



Computer controls scanning 
laser as It sinters model layer 
by layer. Leveling drum 
introduces fresh layers 
of powder. 



8 
< 




POWDER 
FOR 
NEXT LAYER 



NEW LAYER - 

PREVIOUS LAYER ' 

LEVELING DRUM' 

UNSINTERED POWDER / 



SINTERED 
POWDER 



AUSTIN, TX— Lasers forge 
3-dimensional models from 
computer designs in a new 
method invented by a Uni- 
versity of Texas engineer. 

Carl Deckard's process, 
known as selective laser sin- 
tering, begins with the ar- 
rays of data that describe a 
computer-designed object. 
The information flows to a 
laser and a raster scanner. 
Based on the data flow, the 
laser turns on and off, while 
mirrors and prisms inside the 
scanner cause the beam to 
flash back and forth across a 
layer of plastic powder. 

The laser beam hits the 
powder in key areas, its heat 
fusing particles into solid 
plastic — a process called sin- 
tering. The beam follows a 
rolling drum that flattens out 
a layer of powder, then raises 
itself and pushes a new layer 
across. 

The apparatus may rival 
stereolithography as a mod- 
eling adjunct to computer- 
aided design. Guided by CAT 
and PET scans, the process 
could one day give doctors 3- 
dimensional models of bones, 
organs and tumors. 




Left finger has 
sensor pad. 

Fingers Help 
Robot Hand 

UNIVERSITY PARK, PA 
— Three fingers, controlled 
by step motors and airflow 
valves, can grasp a variety of 
objects in a versatile new ro- 
bot hand designed by Penn 
State engineer Uri Tsach. 

Each polyurethane finger 
is flat on the inside and bel- 
lowed on the outside. When 
filled with air, the finger 
bends because the bellowed 
side elongates more than the 
flat side. Grip firmness is 
controlled by adjusting air- 
flow independently to each 
finger. Meanwhile, the step 
motors can rotate the fingers 
into different gripping 
modes. |Tu] 



RPV Packs Latest Recon Tech 



ONTARIO, CA— A new re- 
motely piloted vehicle prom- 
ises to address problems that 
have plagued RPVs like the 
canceled Aquila. 

Developmental Sciences 
Corp.'s newest Skyeye mod- 
el has a forward-looking in- 
frared camera for nighttime 
or bad-weather missions. 
The vehicle can hold such 
payloads as radar-jamming 
apparatus or panoramic cam- 
eras. Ground-based tracking 



of the new Skyeye is based on 
optically stored video maps. 
Associated software allows 
operators to preprogram 
flight paths and fill in maps 
with objects located by the 
RPV. The combination of air 
and ground improvements 
may bring Skyeye attention 
as a joint-service effort gets 
under way to field a family of 
workable RPVs by 
1991. 




Skyeye is launched from truck-mounted catapult. Air vehicle has 
20-ft. wingspan and packs fuel in wing bladders for 1 0-hour flight. 




In flight, Skyeye s rotary engine minimizes vibrations for electronic 
payloads. Remote display (above) is part of ground station. 
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THE RESPONSE HAS BEEN TERRIFIC 



In the latest J. D. Power & Associates 
Initial Quality Survey, new car owners 

put three General Motors makes 
at the top of the list of 

1988 s best-built American cars. 



Among the various measures of automobile 
quality, the J. D. Power survey is one of the 
better known. This year, owners surveyed 
reported fewer problems with three GM makes 
during the first 90 days of ownership than with 
any other domestic car line. 

✓ Cadillac 

✓ Bukk 

✓ Oldsmobile 

Overall, these three GM car lines were the 
only U.S. representatives among the survey's 
top ten. The other leaders included some makes 
well recognized for luxury and quality-Porsche, 
Mercedes-Benz, and newcomer Acura, to name 
just a few. 

RESPONDING TO 
CUSTOMERS' NEEDS 

People throughout General Motors have 
worked long and hard to build quality and 
value into our cars and trucks. GM people from 
every discipline are teaming up to put the best 
thinking and the best technology into the best 
products in GM history. 

We're taking our cues from our customers, 
responding to their needs for value and utility, 
while sticking to our own high standards for 
materials and manufacturing. 



MEASURING THE RESULTS 

Now our efforts are beginning to be recog- 
nized. Not only by the owners in the Power 
survey, but by others who are just as qualified to 
judge the results of our commitment 
to quality. 

*f Pontiac Grand Prix, Oldsmobile Cutlass 
Supreme, and Chevrolet Beretta swept the 
competition for MOTOR TREND Magazine's 
1988 Car of the Year honors. 

*f Chevrolet's Full-Size Pickup was named by 
w readers of FARM INDUSTRY NEWS as one of 
the top farm products of the year. It was 
the only vehicle of any kind to make the list. 

^ The Chevrolet K1500 Full-Size Pickup won 
FOUR WHEELER Magazine's award as 
"the 4x4 of the year." 

^ The Oldsmobile Aerotech, powered by a 
version of GM's revolutionary Quad 4 
engine, set a new closed-course speed 
record of 257.123 miles per hour. 

While all these achievements were hard 
earned, and the recognition well deserved, the 
most important reaction to our efforts has come 
directly from our most important constituency- 
our customers. Their response has been one of 
overwhelming approval : as of June 10, GM sales 
for this calendar year had increased by 9.4%. 
That's the strongest indicator that our vision of 
our customers' needs has been sharp and clear. 




Chevrolet Pontiac Oldsmobile Buick Cadillac GMC Truck 



Cof 



CAR CLINIC 



BY MORT SCHULTZ 



Airing Air Bags 



f»^"ITH Chrysler's an- 

1 i i nouncement that it 
LXJwii: be the first do- 
mestic auto manufacturer to 
make air bags standard 
equipment, these questions 
come to mind: 

1. Who repacks a bag after it 
deploys? 

2. Do you consider repacking 
to be a job for the Saturday 
mechanic? 

3. If the job has to be done by 
a professional technician, 
how long will the customer 
have to be without the car? 

4. Is an air bag effective in 
side-impact accidents? 

5. Can I get an air bag in- 
stalled in my present car? 

ARTHUR L. SCHULTZ 
ORLANDPARK.IL 

■ There is no repacking an 
air bag once it deploys. It's not 
like a parachute. The de- 
ployed unit is discarded, and 
a new unit in the form of a 
module about the size of a ci- 
gar box is installed in the 
steering wheel. If its improp- 
erly installed, the new unit 
could deploy prematurely in 
the face of the installer — or 



not deploy at all. The conse- 
quences of either of these pos- 
sibilities is pretty chilling. 

Replacement should be 
done by someone who has the 
required special tools and 
training, and who can get an- 
other module. At present, that 
someone is the dealer. 

■ / don't consider this a job 
for the Saturday mechanic, 
for the reasons above and for 
one other — most insurance 
companies have announced 
that insurance will cover re- 
placement of deployed air 
bags. Installing a new mod- 
ule costs about $350 to $400 
right now. 

■ Once the technician starts, 
extracting the old module 
and putting in a new one 
takes about 15 minutes. 
UAn air bag is only effective 
against the impact of a frontal 
or nearly frontal collision 
( within 20° to 30" of head-on) . 
It won't afford protection 
against a side or rear impact, 
or if the car rolls over. It also 
won't help if the vehicle hits 
something else, like another 
vehicle or a stationary object 
after the original collision, 



Slid Lid 

Chris Warner of Titusville, 
Florida, has a solution to the 
problem of under-hood insu- 
lating blankets that come 
loose and droop from their 
small rubber-plug retainers. 
Chris recommends saving 
the 4-in. plastic cover that 
comes on a 1 -pound can of 
coffee. 

Punch a hole in the center 
of the lid and cut a slit from the 
hole to the edge. 

Slide the cover between 
the insulation and the unre- 
tentive rubber plug to form a 
huge washer that offers tre- 
mendous support. Apply a lit- 
tle adhesive to keep it firmly in 
position. 



r7~!CAR 




because the bag deflates al- 
most instantly. That's why 
seatbelts must be worn, air 
bag or not. 

■ You can probably have an 
air bag retrofitted to a car that 
has air bags available as an 
option. Vehicles that weren't 
engineered to have air bags 
from the beginning are a dif- 
ferent, complex proposition, 
and I don't recommend at- 
tempting it. If you can find a 
shop that can do the job, the 
cost will be in excess of $2000. 

Promises 
To Keep 

I purchased a set of seat cov- 
ers for my 1981 Plymouth 
Reliant 2-door sedan but I 
can't install them, because I 
can't get the headrests out of 
their sockets. The service 
manual doesn't explain how 
to do it. I hope there's a way 
you can help me. 

ANTON SANVICTORES 
PLAN0.TX 

How to remove these head- 
rests is a tightly guarded se- 
cret, because Chrysler doesn't 
want car owners driving 
around without them. 

So here's how: 

Get a 12-in. piece of thin- 
gauge flat metal. A length of 
banding steel of the type used 
to secure cargo to a shipping 
pallet is ideal. 

Raise the headrest as high 
as it will go and slip the metal 
strip down alongside the 
headrest mount. Feel around 
until you hit a pin in a detent. 
Maneuver the metal tool so it 
trips the pin, pull the headrest 
out, and install the seat cov- 
ers. The final step is to rein- 
stall the headrests. 

Popping Paint 

In 1982 my son purchased a 
new Saab 900 from a dealer in 
Colorado. This vehicle had 
been painted with a clear 
coat of paint, whether by the 
factory or the dealer I'm not 



certain. Three years ago he 
moved to San Antonio, and a 
year ago he began to notice 
blisters on the hood and roof. 
I've enclosed a photo so you 
can see what the hood looks 
like. The explanation he's 
getting is that beads of water 
left after a rain act as magni- 
fiers for the sun's rays, caus- 
ing the clear coat to blister. 
Is this true? 

JACK R. GARTON 
CHEYENNE, WY 

What a mess! I've spent a lot 
of time in the San Antonio- 
San Marcos region during 
the summer— not to mention 
Florida where it's just as 
rainy and just as hot — and 
I've never seen any car that 
looked as bad as this. 

What caused the condi- 
tion? You state that you aren't 
certain whether the clear coat 
was provided by the factory or 
dealer. Clear-coat paint is 
getting pretty common nowa- 
days, and any paint the deal- 
er applied was probably to re- 
pair shipping damage. 

One cause of blisters in a 
finished surface is specks of 
dirt left on the surface. These 
specks hold moisture. When 
the finish is exposed to the 
sun, moisture expands, 
builds up pressure and 
breaks the coating. 

It's academic whether 
beads of water magnifying 
the sun's rays speed up deteri- 
oration, but they aren't the 
cause. 

Other reasons for clear coat 
as well as non-clear-coat 
paint finishes blistering in- 
clude application of an exces- 
sively thick film and using a 
reducer or thinner that isn't 
compatible with the finish 
coat. In your son's case, it's too 
late for recourse against the 
dealer or automaker. But for 
what it's worth, you have your 
answer. 

Repainting is your only op- 
( Please turn to page 22) 
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If you don't have 
GE Halogen Headlamps, 
you may be missing 
something important. 




See farther, 
drive safer with 
GE Halogen 
Headlamps. 



You can actually 
see up to 25% farther 
down the road with 
GE Halogens. 

And their crisper, 
whiter light is twice 
as bright as ordinary headlamps, 
so you also see more clearly 

Buy now and you'll see up to a 
$4.00 refund check from GE 

Ml comparisons on high-beam. 





We bring good things to life. 



I REFUND OFFER 

I For your $2 refund on any 
GE Halogen Power Plus Headlamp 
($4 refund on two), remove the UPC 
symbol(s) from the package(s) as 
proof of purchase and mail with this 

form to GEHALOGEN REFUND 
PO. Box 5100 
Hcate,CA 92094-5104 

Print clearly or use mailing label. 
Name 



Address_ 



City. 



State/Zip. 



Number of lamps purchased: D2 
Name of retailer/store where purchased: 



ALL REQUESTS MUST BE RECEIVED BY NOV. If, 
ttULtSm$tO0 per gmup,famit) or tndwidvoL Offer good 
one)inUSAAUow8ioWwahJornftniThis^majriol 
be redeemed in combination with any other GEoffer. This form 
mat atrrrmparnymtr mfuest Rrfmxhittwnor other mptesrwt 
aaeplabltlfmhiweanytniestiomcmcernme 
tall 1-9UHB37S53, 7:fQAM to 4:30PM PST Man - Fri 

208194(C) 
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Courage 
for your car. 

Does your car turn into the 
gutless wonder on a hill? Does it 
crawl instead of climb? Do you 
press the pedal too much for too 
little acceleration? 

Your car's lack of courage 
could mean dirty fuel injectors 
are robbing it of power. 

But one bottle of STP* Super 
Concentrated Fuel Injector 
Cleaner quickly dissolves deposits 
and unclogs grimy injectors. It 
helps restore lost power and 
improve acceleration. Helps elim- 
inate tough starts and 
rough idling, too. 
And it's so easy to 
use, just add it 
to your gas tank. 

So take heart. A 
dose of courage might 
be all your car needs to 
perform better. rp FIR 
I3r 




BRANDS 
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( Continued from page 20) 

tion, of course. Just be sure that the shop 
strips all the paint on the car, right down 
to the bare steel. 

And if your son isn't planning to move 
to someplace like Seattle where there 
isn't much sun, he might consider re- 
painting with one of the urethane paints 
that have better ultraviolet resistance. 

Missing A Diagnosis 

My 1987 Chevrolet Caprice, purchased 
new, has a 4.3-liter engine and fuel in- 
jection. There continues to be an exces- 
sive amount of vibration given off by 
this engine from idle to about 35 mph. 
The dealer says he's tried everything, 
including replacing the harmonic bal- 
ancer and flywheel. 
I hope you can help. 

WILL1AMJ. WALICKI 
ORANGEVALE, CA 

Chasing down vibrations is one of those 
things that have to be done systematical- 
ly and thoroughly. Assuming the cause 
of the vibration is in the engine bypasses 
the possibility that ifs in the drivetrain 
elsewhere. 

I would think that any engine vibra- 
tion that occurred at the rpm your engine 
passes through between 0 and 35 mph 
would recur at higher speeds in higher 
gears as the rpm pass through the same 
range again. This leads me to suspect 



problems with the driveshaft, trans or 
rear axle. 

The dealer may need to replace the 
torque converter as well to be sure the 
problem is indeed in the engine. After 
that, your last resort is an engine re- 
build, with attention to proper balance 
and trueness. 

Assuming that internal parts like the 
crankshaft or the driveshaft aren't bent 
or out-of -balance, it's possible that your 
vibration is not vibration in the way that 
term is normally used. In other words, 
you may not have a vibration, but an en- 
gine miss. 

Have a good mechanic try a cylinder- 
balance test, shorting out the plugs in se- 
quence. A misfiring cylinder won't show 
as much change in idle rpm when its 
plug is grounded. Here are a few other 
things to check: 

■ Sparkplugs. Service Bulletin 87-47 
announced a change in the sparkplug 
designation for this engine. The spark- 
plug originally installed, ACR43TS or 
equivalent, should not be used, because 
it has a tendency to foul. 

The plug that is now recommended is 
the copper-core type AC.R45TS or 
equivalent. (The [.] in the AC designa- 
tion indicates a copper core.) 

■ Sparkplug cables. Test each cable to 
determine if it exceeds resistance allow- 
ances. Also, make sure no cable is 



TRICAR 

1CAB 
TIP 



Scoring Ringers 

This is one of those things you usually learn the 
hard way — and that's always just after the parts 
stores have closed for a holiday weekend. A few 
weeks ago I overhauled a throttle-body injection 
unit from a 2.5-liter GM engine, but this tip also applies to Ford and Chrysler. 

I was replacing the fuel injector into the injector throttle body, which should be 
easy enough to do. Went right back together. In the days that followed, the engine 

was hard to start after it had been warmed 
up, so I tore the injector apart again. 
I I found that in seating the injector, I had 

(■FUEL torn one of the O-ring seals. Now I know to 
J'^ ECTOR lubricate them with something like trans- 
mission fluid, so 
they'll slide into posi- 
tion easily. This is a 
good procedure to 
use with any type of 
O-ring seal. Don't use 
any type of gasket 
sealer or silicone on 
any O-ring or you'll 
probably have a leaky 
joint. O-rings rely on 
the small amount of 
movement that the 
ring permits, and glu- 
ing it down will pre- 
vent it. 
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cracked, allowing current to short to 
ground. See to it that cables are attached 
securely on both ends. 

■ Exhaust-gas recirculation valve. It 
could be damaged. 

■ Electronic Engine Control. A fault 
should leave a trouble code stored in the 
electronic-control module. Retrieve this 
code by following procedures in the ser- 
vice manual. 

Coy Joy 

In "Car Clinic" of March '88, I'm sure 
you made a lot of Dodge Dakota owners 
happy, including me, I thought, by an- 
nouncing that difficulty in shifting the 
manual transmission can be overcome 
by having a clutch disc of different de- 
sign (part No. 4338352) installed. My 
joy, however, was short-lived when the 
dealer told me the technical service bul- 
letin governing this repair (TSB 06-01- 
88) covered only trucks with 2.2-liter 
engines. Can you please find out what's 
going on? 

MATTHEW HARRIGAN 
SAN JOSE, CA 

When I wrote that item, I hadn't seen the 
TSB. "Car Clinic, "often gets this kind of 
information verbally before TSBs are 
distributed. It didn't dawn on me to ask 
if the repair applied to Dakotas with the 
optional 3.9-liter engine as well as the 
standard 2 2 -liter. 

So, yes, it's true that TSB 06-01-88 of- 
fers the repair only for 1986-87 Dakotas 
equipped with 22-liter engines. Howev- 
er, there's another TSB that may cover 
you- TSB 06-02-88. 

It, too, addresses the problem of hard 
shifting, this time in all Dakotas as well 
as Ram vans, Ram wagons and Ram 
pickups. 

According to this bulletin, the main 
reason for difficult shifting, clutch chat- 
ter, damaged transmission pinions and 
bushings, and vibration is that the 
clutch housing wasn't torqued in the cor- 
rect sequence. 

The TSB instructs a dealer to loosen, 
reposition and sequentially tighten the 
housing and struts. 

Low-Profile Pile 

Over the years you've mentioned the 
carbon-pile battery-load tester, most 
recently in the April 1988 segment of 
"Car Clinic." However, you never say 
whether the carbon-pile resistance unit 
in the tester can be obtained as a sepa- 
rate unit. Like most Saturday mechan- 
ics I have a combination voltmeter/ 
ammeter, and the carbon pile would be a 
valuable addition. Can you tell me 
where to get it? 

FRANK X.MEYERS 
BALTIMORE, MD 



I've searched and not found any compa- 
ny that sells only the carbon pile, which 
is a resistance unit that puts a car's 
charging system under load to simulate 
operating conditions so you can tell if the 
system can handle that load and still 
function normally. 

A carbon-pile resistance with enough 
capacity to simulate the starter motor 
cranking the engine on a cold morning is 
a pretty heavy-duty item. 

Usually the carbon pile is part of a sin- 
gle instrument that includes an amme- 
ter and voltmeter, which are simple, 
inexpensive gadgets. 

The carbon pile represents most of the 
cost of the instrument. 

For example, the Carbon-Pile Battery 
Tester (tool No. AE 6038) sold by Kent- 
Moore Tool Group of Roseville, Michi- 
gan, carries a $439 price tag. 

By comparison, almost any discount 
store or Radio Shack can sell you a volt- 
meter for $10 or so. Even a high-quality 
digital meter can be had for less than 
$100. M 

DO YOU HAVE A CAR PROBLEM? 

Just ask Mort about it. Send your question to the 
CarClinic, Popular Mechanics, Uft West 57th St., 
New York, NY 10019. While letters cannot be 
ansu<ered individually, problems (hat are of general 
interest will be discussed in the column. 



SERVICE TIPS 

■ GM has this updated advice 
concerning actual and perceived cooling- 
system leaks. First, tracks of residue 
around the lower part of the water pump 
or even a film of coolant on your fingers 
after wiping them over the bottom of the 
water pump doesn't necessarily mean 
that the pump is leaking. In other words, 
seepage from the water-pump weep 
hole is normal, so don't rush to replace 
the pump unless you're sure it's leaking. 
Second, to seal small leaks (except for a 
leaky hose), pop two engine-coolant 
sealant pellets (part No. 3634621 ) di- 
rectly into the radiator — not into the re- 
covery tank. 

■ That clattering noise you may be 
hearing in your Toyota Celica could be 
coming from the speedometer drive 
cable. If so, there's a newly designed 
cable. It carries the same part number 
(83710-20530) as the old cable, so watch 
it. The new cable has a smooth outer 
casing, while the old noisy cable has a 
spiral casing. 

■ Has the cause of an intermittent rough 
idle, stall and/or hesitation from the 5-liter 
engine of your 1988 Ford, Mercury or 
Lincoln been undetectable? It could be 
hiding — literally. FoMoCo tells "Car 
Clinic" that a car built between 10/20/87 
and 2/15/88 may have a throttle-position 
sensor with a broken internal wire. Refer 
your dealer to TSB 88-9-8. 

■ According to a recent directive to its 
dealers by Honda, only if oil consumption 
exceeds 1 quart/1000 miles should the 
engine be repaired under warranty. 



Will your 
new car 

outlive 
your new 

car loan? 



Introducing STP" Supra Wear Control 
for Newer Cars— formulated to 
help your engine run like new 
longer. If you've purchased a new 

car recently, you know what a 
huge investment it is. To help make 

sure that investment pays off 
add new STP Supra Wear Control 

regularly to your new car's oil. 
It's an easy way to give your engine 

extra protection against heat 
and stress. So down the road, you'll 
have something to show for 
your money. 




SUPRA 



WEAR CONTROL 



IMGINI Wl AG rBOTICIlON 

FOR NEWER CABS 
WARNING i ifWItANT 

8fl Oi (236ml) 
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INSIDE DETROIT 



BY JIM DUNNE 



The New Shape Of Cougar 



1989 Cougar: 
the slickest yet? 





I IKE ITS Ford-divi- 
sion cousin, the Thun- 
Iderbird, Mercury's 
Cougar will wear all-new 
sheetmetal when it comes to 
the marketplace this fall. The 
major distinction between 
Cougar and T-Bird continues 
to be in the greenhouse area, 
where the Mercury version 
uses a more formal roofline. 
However, the treatment this 
time around isn't as stylized 
as the past couple editions, 
and insiders are calling it the 
best-looking Cougar yet. 

Mercury's personal-luxu- 
ry coupe shares the same en- 
gine and chassis changes as 
the Thunderbird, including 
Ford's corporate 3.8-liter V6 
as standard equipment with 
an optional supercharged 3.8 
V6 available. 

Lincoln 1989-90 

A split-personality Lincoln 
Town Car was spied running 
near Ford's proving grounds 



in Dearborn. The front end of 
the car is a near copy of the 
all-new 1990 edition of the 
luxury sedan, while the rear 
is identical to the '89 model. 

Cars altered in this way 
are used to prove out engine 
cooling of future models. Air 
intake through the new grille 
and lower fascia must be de- 
termined earlier than most 
other features of a new car. 

Ford and other auto com- 
panies save money and time 
by attaching the front end of 
a future model to a current 
production body for this kind 
of testing. When the 1990 
Town Car appears, it will 
have a completely rede- 
signed body, new from 
bumper to bumper. 

Buick 1 990 

Buick will add a 4-door sedan 
to the Regal line next year. 
The prototype shown here is 
cosmetically correct, even 
though the panels on this car 

Lincoln Town Car 
mule shows 
1 990 nose. 




are made of fiberglass and se- 
cured in place with tape 
strips for shipping. 

Consistent with the launch 
of the GM-10 cars for the 1988 
model year, each of the divi- 
sions — Buick, Olds, Pontiac 
and, later, Chevrolet — will 
maintain distinctive division- 
al styling themes. The Regal 



Buick Regal: two 
more doors In '90. 



reliability than any other de- 
sign reason. 

Chrysler bosses can't wait 
until the new engine is in pro- 
duction. That's because the 
company is dependent on an 
outside supplier — Mitsubi- 
shi — for its current V6, the 
3.0-liter used in vans, in the 
luxury Fifth Avenue and the 




sedan takes a conservative 
approach, but maintains the 
overall GM-10 aero theme. 

Chrysler's V6 

Chrysler is going whole-hog 
in the design of its new V6 en- 
gine, slated for introduction 
late in 1989. Fuel injection, 
balance shafts and 24-valve 
breathing are all planned. 
Displacement for the base 
engine will be 3.3 liters, but 
insiders expect that 3.8- and 
3.0-liter versions will also be 
available within a year after 
the basic 3.3 is introduced. 

Chrysler will stick with 
cast iron as the material for 
the block and heads, more for 



Dodge Dynasty. 

Look for the Chrysler V6 
to eventually replace the 
Mitsubishi engine, but not 
for a couple of years at least. 

Hot Cars 

In more than one way, GM's 
Camaro and Firebird are 
considered hot cars. The 
sportsters topped the latest 
list of most frequently stolen 
automobiles in the United 
States. The rankings, com- 
piled by the National High- 
way Traffic Safety Assn., 
showed that during 1985 GM 
models took eight of the top 
10 spots in the most-stolen 
list. Other GM cars included 
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Corvette, Riviera, Eldorado, Monte 
Carlo, Grand Prix and Regal. 

But don't conclude that GM builds the 
most coveted cars. It's just that the GM 
models are among the easiest for 
thieves to get started without keys. 

King Corvette 

"I told them that when I stepped down 
on the throttle, I wanted to be scared." 

That's the way Chevy chief engineer 
Fred Schaafsma described his instruc- 
tions to his engineers building the Cor- 
vette ZR1 option, the "King of the Hill" 
model. Reports from folks who actually 
drove prototypes of the ZR1 indicate 
Schaafsma's instruction was followed to 
the letter. 

"I hit 70 mph at the bottom of an en- 
trance ramp," one driver of a late proto- 
type reports. "I had to back off to merge 
in with the traffic. " 

Raw power is not the only feature of 
the special Vette. A separate "valet 
key" that limits top speed lets the owner 
turn the car over to another driver or 
parking-lot attendant without fear of 
abuse. Also, an adjustable suspension 
that regulates the settings of the shock 
absorbers lets the driver select a hard 
ride for best cornering, or a softer ride 
for most comfort. 

1991 Saturn 

Look for the new Saturn to hit the 
streets in late 1990, or early 1991. In any 
case, the car is slated to be a 1991 model 
when it makes its appearance. 

Three body styles are planned right 
from the start, a 4-door sedan and two 2- 
door types. One of the 2-doors will be a 
sporty coupe. Additional models — or an 
additional model line — would not be 
ready for a couple of years after Saturn 
startup. 

GM will build the car at a completely 
new plant in Tennessee. Saturns will be 
subcompact to compact in size, and use a 
new 1.9-liter aluminum engine. 

Chrysler TC By Maserati 

Chrysler is taking so long to launch its 
luxury-sports convertible that the 
changes planned for 1990 and beyond 
may show up in first production models. 

Of special interest at Chrysler are an 
independent rear-suspension sys- 
tem — to give the TC a "Maserati feel- 
ing," according to Maserati chief 
Alejandro DeTomaso — in place of the 
beam rear axle planned for the first pro- 
duction models. 

In addition, an automatic transmis- 
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sion that will fit the Maserati-designed 
16- valve engine may also make the first 
production run. The automatic trans- 
mission is important because Chrysler 
planners project that about 80 percent 
of the TCs sold here will have them. 

Miracle Fluid 

It sounds as incredible as the green fuel 
extender a con man once sold Henry 
Ford for $10,000. But this system really 
works. It is a different type of electrical- 
ly sensitive fluid that could revolution- 
ize the design of valves, fluid couplings, 
clutches or shock absorbers. The fluids 
will harden instantly as electrical ener- 
gy is applied. Cut off the electricity, and 
the fluid returns to its normal liquid 
state. Apply smaller doses of electrical 
field, and the fluid becomes syrupy. 

This sensitivity makes the fluid con- 
trollable by computer, without any in- 
termediate mechanical hookup. 

Such fluids have been around for dec- 
ades, but problems with high heat and 
corrosion have slowed their wide use. 
Now, a promising new formula devel- 
oped by Frank E. Filisko, a University 
of Michigan engineering professor, 
seems to answer those problems. 

In a fluid clutch, for example, the new 
fluid could idle in a liquid state, breaking 
the connection between engine and 
driveshaft. 

But when an electrical field is thrown 



around the fluid, in milliseconds it thick- 
ens until ultimately it forms a near-solid 
connection between the engine and 
driveshaft. Cut off the electrical field 
and the fluid loses its hardness and re- 
turns to its liquid state. 

In shock absorbers, the fluid's viscos- 
ity can also be controlled to become 
thicker or thinner depending on the 
need to adjust a car's ride. 

Chrysler's Plastic Car 

Starting in 1991, Chrysler will begin to 
use carbon-impregnated plastic in its 
car bodies. Don't look for whole cars to 
be done in plastic. That won't come for a 
long time. But stronger plastics that do 
the work of steel will show up in new 
models planned for 1991. 

Most of the plastic parts will be out of 
sight, used in the underbody or as back- 
ing for the exterior body parts. 

GM In Russia 

It's tough to negotiate a business deal 
with the Russians, at least for GM chair- 
man Roger Smith, who reports GM has 
had long-term discussions with Russian 
officials about building vehicles. 

"We tried to get an agreement with 
the Russians that provides us with 
cash," Smith told GM shareholders at 
the annual meeting. "Unfortunately, 
there doesn't seem to be a word for cash 
in Russian." 1M 
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The new and revolutionary 
Beware of the imitations that 



Goodyear Wrangler MT radial, 
are bound to follow in its tracks. 





A Goodyear Wrangler MT 
"contact patch." Where the 
Wrangler MT demonstrates its 
difference and superiority. 



"Breakthrough" is one of the most overused 
words in the tire industry. 

Yet, the new Wrangler MT radial really is a 
breakthrough in design and performance. 

It is the first radial 
light truck tire with a 
unidirectional, "one 
way" tread pattern. 

This may not sound 
too important, until you 
need Maximum Traction 
in the mud, or sand, or 
over rock. 

And that's where the 
unidirectional tread of 
the Wrangler MT radial 
really delivers. 

It also delivers on the 
road. With superior wet traction. Superior dry 
traction. Excellent handling. While it also gives 
you exceptional treadwear. 

As you can see, the Goodyear Wrangler MT 
even looks different than other light truck tires. 

And this difference ultimately shows in the 
most critical area of all: the "contact patches" of 
the tires. Where your truck or sport vehicle 
ultimately meets and responds to the road. Or 
the mud. Or the sand. Or the rock. 

The Goodyear Wrangler MT radial is the 
newest member of the Wrangler family of light 
truck radial tires. 

No one else has a radial like it. 
But we fully expect that it won't be too long 
before some other tire companies try to copy its 
unidirectional design. 

So beware of imitations that are bound to 
follow. A year or so down the line. 




GOODpYEAR 

BECAUSE THERE REALLY IS A DIFFERENCE. 



Copyr 



SCIENCE 



BY TIM COLE 



Science At Sea 



A 



PROFOUND sense 
I of wonder swept over 
I me as Cmdr. Alfred 
E. Ponessa, USN, passed 
the tuna salad. 

We were seated in the 
wardroom aboard the nucle- 
ar attack submarine Nor- 
folk, enjoying the expertly 
prepared food and the con- 
vivial discourse, when I 
glanced up at the instrument 
repeater on the bulkhead. 
This little party was taking 
place somewhere off the 
coast of Florida along the 
100-fathom curve. Our 
speed? Well in excess of 20 
knots. Depth? Much deeper 
than 400 ft. 

As Norfolk's nuclear reac- 
tor quietly simmered just a 
few steps aft — converting 
water into steam, steam into 
turbine energy — men were 
casually taking their evening 
meal or standing watch, liv- 
ing comfortably on America's 
front line against numerical- 
ly superior Soviet attack and 
ballistic-missile subs. As I 
learned on a 3-day mission 
aboard Norfolk to research 
our story in this issue called 
"The Captain Comes Home," 
(page 51), there is a signifi- 
cant amount of science in- 
volved in maintaining men 
and machinery at extreme 
depths for extended periods. 

Start with the nuclear 
pressurized-water reactor 
thatpowersJVor/b/£. Requir- 
ing refueling every 13 years, 
the powerplant's continuous, 
controlled fission generates 
on-board electricity, drives 
an electrolysis process that 
separates hydrogen from wa- 
ter to produce oxygen, oper- 
ates the lithium-hydroxide 
scrubbers that cleanse the 
atmosphere of carbon diox- 
ide, and desalinates and de- 
mineralizes ocean water. The 
science of underwater life 
support means Norfolk's 112- 
man crew can stand watch in 
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SSIM - 7 1 4 Norfolk provides a closeup of modern sub technology. 



their shirtsleeves, or study 
for their qualification re- 
views in a crew's mess. 

Beyond life support, pas- 
sive phased-array and 
towed-array listening de- 
vices detect and evaluate the 



sounds of ships and subs — or 
"biologicals," as I found out 
one evening as a pod of 
whales crossed our path far 
above us. An imposing array 
of torpedoes, tube-launched 
antiship missiles and cruise 




missiles multiply the force 
with which Norfolk stands 
alert — equipped with ter- 
rain-mapping features and 
sophisticated seeker heads to 
accurately put ordnance on 
target. 

As top Navy planners 
point out, the role of the sub- 
marine will be shifting in the 
months and years ahead to 
encompass activities beyond 
strategic-missile delivery or 
antisubmarine warfare. 
Having cruise missiles like 
the Tomahawk aboard gives 
Norfolk a new and significant 
land-attack role. And Toma- 
hawks can accurately strike 
surface ships 250 miles off. 
Nuclear subs are now being 
coupled to dry hangars to 
transport swimmer-delivery 
vehicles used by Navy 
SEALS. Clearly, science is 
changing the traditional way 
the Navy uses its underwa- 
ter fleet. 

More importantly, im- 
proved real-time communi- 
cation, between surface 
ships like the Aegis cruiser 
and submerged vessels will 
mean improved interaction 
to detect, track and defeat an 
array of threats. Satellite- 
based real-time laser com- 
munication, or fiberoptic sys- 
tems positioned on the sea 
floor, will make these vital 
links possible. 

The platform for these and 
other improvements in the 
fleet will be the SSN-21 
Seawolfisee illustration). 
The next generation in pro- 
pulsion, quieting, endurance 
and armament, SeawolfvnM 
provide the basis for future 
improvements in sensing and 
ordnance. Seawolf will also 
embody an important con- 
cept that Hyman Rickover 
and other submariners have 
always taken to heart. 

Peace through strength. 
Strength through sci- 
ence. IN 
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instant-on radar: 

How It works. How to defend yourself. 



Instant-on radar— sometimes called "pulse" 
radar— has been around for years. But it's being 
used more frequently now as radar operators 
try to defeat detector users. Here's how it works. 
First things first 

Ordinary radar and instant-on radar use 
exactly the same type of radar beams. In fact, 
most radar guns can operate either way. If s just 
a matter of which buttons the operator pushes. 
How ordinary radar works 

In an ordinary radar trap, the radar gun is 
aimed at traffic and it continuously transmits 
a beam of radar waves. The effective range for 
the radar to "see" your speed is less than a 
half mile for most cars, longer for trucks. 
How radar detectors work 

A radar detector is a radio receiver tuned to 
radar frequency. A high-performance radar 
detector is sensitive enough to pick up the 
radar waves before you drive within speed- 
measuring range. It's as simple as that 
How Instant-on radar works 

The instant-on radar trap is set up just like 
an ordinary radar trap. The only difference is 
that the gun doesn't transmit until the operator 
pushes a button. So there is no radar signal 
for a radar detector to find. 

Then when you're within speed-measuring 
range, the operator triggers the beam. Hence 
the term "instant-on" The radar reads your 
speed within a fraction of a second, too quickly 
for a human to respond. 

Your only hops 

Because instant-on radar is faster than your 
reflexes, your only defense is to identify it 
before you are within its range. You must detect 
it when the operator zaps the traffic ahead of 
you. For this, your detector must reach out for 
distant radar signals. 




The Kustom Signals HR-12 and KR-11, two of the many radar 
units that can be operated in an instant-on, or "pulse" mode. 

You're looking for weak radar that lasts only 
a few seconds. Finding even one such "pulse" 
is cause for alert. Finding a series of them, 
each stronger than the previous one, indicates 
you're approaching an instant-on radar trap 
that's picking off traffic ahead. 

Same old strategy 

Identifying instant-on radar before you come 
in range is the only defense today, just as it 
was when we first introduced Escort. That's why 
our warning system, used on both Escort and 
Passport, tells you both the strength of the 
signal and the length of it. You need to know 
both to defend yourself. 

Nothing but the truth 

Our warning system indicates signal strength 
two ways: by a meter for a visual check, by a 
variable-rate beeper if you prefer to listen. The 
length of the signal is indicated by the duration 
of the alert. Knowing signal strength and signal 
length of every radar encounter is the only way 
to find instant-on radar before it finds you. 

Escort and Passport are the most effective 
radar-warning instruments available. But don't 
take our word for it. 



DOING IT WRONG 



When you understand that instant-on radar is nothing 
more than ordinary radar being turned on and off. the 
threat loses its mystery. Defense comes down to detecting 
the radar before it's strong enough to find you. 

Baloney breakthrough. Yet one detector maker has 
added a feature it calls "Pulse Protection" to one of its 
models. Here's what it does: 



When this unit detects the sudden presence of a high- 
strength signal, a "P" appears on its display and it sounds 
a special alarm. This is your "Pulse Protection!' 

The fine print. Unfortunately, the sudden presence of a 
high-strength signal describes an instant-on encounter 
when you're within range. True protection from instant-on 
depends on responding to weak signals, but "Pulse 
Protection" doesn t respond to weak signals. 

The maker says this feature "tells you when you're 
being shot at." And that's the problem. When you're being 
shot at. It's too late. 



In 1987, Car and Driver, Popular Mechanics 
and Rounde/each published independent tests 
of radar detectors. And each gave us the highest 
ratings. Call toll-free and we'll send reprints of 
the complete tests, not just excerpts or quotes. 
We're as close as your phone 

We sell direct to you, and we guarantee your 
satisfaction. If you're not entirely satisfied 
within 30 days, return your purchase. We'll 
refund your money and shipping costs. 

To order, call toll-free. Orders in by 5:00 pm 
eastern time go out the same day by UPS and 
we pay the shipping. Overnight delivery is guar- 
anteed by Federal Express for only $10 extra. 

Call now and the best defense against 
instant-on radar can be in your car tomorrow. 



Order Today 
TOLL FREE 1-800-543-1608 

(Mon-Fri 8am-llpm, Sat-Sun 9:30-6 EST) 



VISA 



By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 



PASSPORT 

Pocket-Size Radar Protection $295 

(Ohio res. add $16.23 tax) 

ESCORT 

RADAR WARNING RECEIVER 



The Classic of Radar Warning $245 

(Ohio Res. add $13.48 tax) 



Cincinnati Microwave 
Department 76898 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 

C 1988 Cincinnati Microwave. Inc. 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Battery-Powered Hot Stove 



HHE 1988 baseball sea- 
son was well under 
way when Frank Rob- 
inson and Lou Piniella became 
field managers, of the Balti- 
more Orioles and the New 
York Yankees, respectively. 
Yet even before getting the 
call, these dugout chieftains 
had faced off in a 9-inning duel 
of diamond smarts. 

The box score for 
that matchup shows 
Robbie on the debit 
side — the result of his de- 
ciding to stick with his 
starting pitcher when, 
with two outs, none on and 
the score five-all in the bot- 
tom of the ninth, Sweet Lou 
sent George Brett to the plate 
as his designated hitter. 
Brett's home run snatched the 
win for pitcher Roger Clemens. 

No, Brett and Clemens 
haven't been snatched up by 
the Yankees. And even if they 
did draw paychecks on the 
Bronx Zoo, it's highly unlikely 
that they'd be locking horns 
with Cy Young, who left the 
mound in 1911. Unless, that 
is, the contest were to take 
place in the Elysian Fields of 
computer-assisted fantasy. 
That is precisely what hap- 
pened earlier this year at 
Manhattan's 21 Club, where 
Robinson's roster of Hall Of 
Famers met Piniella's team of 
contemporary All-Stars in 
Starting Lineup Talking 
Baseball, an electronic game 
from Parker Brothers. 

Although the plastic base- 
ball stadium has the appear- 
ance of a kid's $89 toy (four C 
cells not included), Starting 
Lineup employs sophisticated 
computer electronics to simu- 
late real game situations 
— and announce the play-by- 
play in real time. Games can 
be played in a variety of ways, 
by up to two "managers." 

The stadium-like game con- 
sole itself boasts a megabyte 
of processing power. In con- 
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Computer chips and major 
league stats make Starting 
Lineup more than a 
kid's game. 




junction with the team car- 
tridges — which contain 
between 256 and 512 kilobytes 
of player information — Start- 
ing Lineup can generate 
250,000 different plays, with 
15,000 possible outcomes. 
Moreover, each play is called 
as it happens, in the voice of 
Oakland Athletics' announcer 
Lon Simmons. The speech 
synthesis chip accounts for the 
other part of Starting Line- 
up's name: Talking Baseball. 
The chip contains more than 
10,000 sentences that apply 
specifically to what is happen- 
ing on the field. The announc- 
er even keeps up a good line of 
patter when nothing's hap- 
pening — such as when one 
player is deciding on a pitch. 
Voice quality is good — it's 
modulated, not a monotone 
— and is accompanied by 
sound effects that include 
crowd noise, the ballpark or- 
gan and the crack of the bat. 

The outcome of the plays in 
Starting Lineup is deter- 
mined by probabilities of what 
a player might achieve in a 
particular game situation. 
These probabilities derive 
from the individual player sta- 
tistics contained in the team 
cartridges — stats current 



through the 1987 season. 
Something in Brett's career 
indicated a high probability 
that he'd park one against a 
right hander in a two-down, 
none-on, tie-game situation. 

This doesn't mean that 
Starting Lineup's outcomes 
are predetermined — because 
you're not a lame-duck man- 
ager overruled by rolls of the 
dice. To the contrary, you call 
the shots from the game's two 
control consoles. 

For starters, you write the 
lineup card from the roster 
programmed into the team 
cartridge. When your team is 
at bat, you determine how the 
batter swings at each pitch, 
call steals, squeeze plays or di- 
rect a batter to try for an extra 
base on a hit. When your 
pitcher's on the mound, you 
can pinpoint the location of 
fastballs, changeups or 
curves, call for an inten- 
tional walk, a pick off or a 
pitchout. It's only after 
you've made a manage- 
rial decision that the 

Active-matrix LCD 
drive yields 
sharp TV pics. 




probabilities of its success or 
failure take over. You can 
make player substitutions at 
any time, call for time out, 
even ask for an instant replay. 
Other modes of playing the 
game begin in any inning with 
a game-in-progress score, in 
order to replay historic games 
and find out what would have 
happened "if." For example, 
would a tie-breaking run have 
scored on a grounder to 
short if the manager had 

called his infield in? 
For its debut, Starting 
Lineup comes packaged with 
a cartridge for American and 
National League All-Star 
teams. As an introductory 
bonus, you get 20 Hall Of 
Famers on another cartridge. 
In the future, Parker Broth- 
ers will issue eight more car- 
tridges, priced at about $25 
each and representing all 26 
major league teams. Stats will 
be updated each season. 
There also will be another Hall 
Of Fame cartridge containing 
the life's work of 60 old-time 
greats. To help you manage 
your team (or see what Cy 
Young looked like), each car- 
tridge comes with picture 
cards that provide each play- 
er's lifetime stats. 

Tiny TV: II 

Let's include LCD color TVs 
among this summer's box- 
office hit sequels such as 

(Please turn to page 36) 
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Welcome To CompuServe. 
The Largest Computer Information Service In The Universe. 

(As Far As We Know.) 



More people use CompuServe than any other online 
computer information service on Earth. 

Over 380,000 members access hundreds of information, 
communications and entertainment services online. 

Thousands with similar interests and special expertise 
converge regularly and exchange ideas on an ever-expanding 
list of special-interest Forums. 

They have access to a combination of more financial 
information, a greater variety of shopping services, 
and deeper research resources than any other online 
computer service. Anywhere. 



Of course, it's conceivable that there's a service like 
ours somewhere that could give you more for your money. 
But you may have to travel a few light-years to find it. 

Instead, all you have to do is visit your nearest computer 
dealer today. To order CompuServe direct or for more infor- 
mation, write: CompuServe, 5000 Arlington Centre Blvd., 
Columbus, Ohio 43220. Or call 800 848-8199. In Ohio and 
Canada, call 614 457-0802. 

CompuServe* 

AN H4R BUCK COMPANY 
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ULTRA LIGHTS. ULTRA LIGHTS 100'S: 5 mg. "tar". 0.5 mg. nicotine. FILTER 100's. 
MENTHOL 100'S: 9 mg. "tar". 0.7 mg. nicotine. MENTHOL 10 mg. "tar". 0.8 mg. 
nicotine. FILTER: 11 mg. "tar". 0.8 mg. nicotine, av. per cigarette by FTC method. 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



AN ULM LI6HT. 



■ ■ 



■ ■ 



■ 




■ I ■ 



1 1 • I H 



■ .„ i 

■ i ■ ■ 



■ ■ 



■ 



I 



Mw an anything so ultra light 
taste so ultra good? 
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ELECTRONICS 

( Continued from page SO) 

Ram bo III, Crocodile Dundee II and Bil- 
ly Martin V. Two columns ago, in July 
("Electronics," page 25), we explained 
how the new active-matrix drive system 
makes this current crop of color LCDs 
sharper and brighter than earlier passive 
sets, and gave our hands-on evaluation of 
the Magnavox Personal View model. 
Since then, we've had a chance to take 
Sharp's Crystaltron set into the field. 

How does the Crystaltron work? Real 
good — on a par with the Personal View, 
with which it shares a 3-in. display com- 



posed from 92,160 picture elements driv- 
en by a thin-film transistor active matrix. 
The main difference between the two 
brands is price and configuration. Per- 
sonal View costs $450 versus $600 for 
Crystaltron — though this is likely to see 
discounting. The Magnavox sports a 
long, slim, paperback-book shape and a 
front-firing loudspeaker, whereas the 
Crystaltron we tried has a squarer, 
thicker profile and a side-firing speaker. 
More about configuration later. 
Liquid crystals, such as those used in 




Until I tried Dr. Scholl's, 
putting up buildings meant 
putting up with aching feet." 

People who work on buildings and people who work in 
them have the same problem: tired, aching feet. 
Dr. Scholl's Work Day* Insoles offer the solution. 
Because Dr. Scholl's makes the only insoles with an 
advanced gel foam that provides triple the compres- 
sion strength of ordinary insoles. And that's why 
they're guaranteed for both comfort and durability 
for six months. 
And Dr. Scholl's makes the only insoles accepted 
by the American Podiatric Medical fas ^> 
Association. DrSchoHs. 

Your foot specialist: 
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calculator or television displays, change 
their alignment with the slightest appli- 
cation of electrical current. In a backlit 
display, the electrical charge can cause 
the crystals in an individual pixel to align 
themselves perpendicularly to the dis- 
play to let light pass, or parallel to the dis- 
play to block the light. 

With more than 92,000 pixels on a 3-in. 
screen — each topped by its own color fil- 
ter — it takes quite a system to tell each 
pixel what to do to create a motion video 
image. In the new active-matrix drive 
system, each of the pixels is linked to its 
own thin-film transistor (TFT). The TFT 
conveys the rapid voltage changes that 
correspond to changes in the moving TV 
picture. Rapid, in this case, could mean as 
often as every /fco of a second, which is the 
image scanning rate of a television frame. 

This direct-link, "active" matrix has a 
big and visible advantage over the pas- 
sive-drive matrix used previously. In the 
passive system, pixels are not addressed 
directly. Instead, the picture information 
travels along the entire distance of the 
vertical and horizontal lines where the 
pixel might be located. Along the way, in- 
formation meant for a particular pixel 
might spill into adjacent pixels. This con- 
dition, known as crosstalk, reduces the 
overall contrast of the picture, yielding a 
blurred appearance. 

Other elements also contribute to the 
high quality of Crystaltron's display. 
Like the Magnavox unit, Sharp's uses a 
backlight whose color temperature emu- 
lates that of natural light from the sun, 
and a black grid etched around each pixel 
gives the overall image greater defini- 
tion. As we pointed out in July, you'll pay 
the price for these improvements not only 
at the cashier's window, but in replace- 
ment batteries. Expect about 2 hours of 
play from five alkaline AA cells when us- 
ing the built-in backlight (with the screen 
in the closed position) or accessory back- 
light (this allows you to flip up the screen 
for viewing at an angle). The same batter- 
ies will provide 4 hours of power with the 
screen flipped up to take advantage of 
ambient light, but you might find this 
way of viewing less than ideal. The back- 
light is the only way to go, and will justify 
your investment in rechargeable cells. 

This brings us back to configuration, 
and why you might find the boxy, prole- 
tarian shape of the Crystaltron more 
practical than the Personal View's ele- 
gant profile. Simply stated, the Sharp's 
l'/i-in. depth enables you to stand it on 
edge, in certain viewing situations. You 
can try that with the tall, slim Personal 
View, but it's a precarious undertaking as 
the center of gravity is high, and the busi- 
ness end of the TV is at the top. These 
TVs might be portable, but at $450 or 
more they surely ain't disposable. Wl 
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OUTDOORS 



BY JOE SKORUPA 



Big-Boat Luxury In New Pocket Cruiser 




Mark Twain MTX 228 has feel of a mlnicrulser in a 22-ft. hull. 



m 



[HEN I was wet be- 
hind the ears, I spent 
I so much time at one 
tree-lined lake that I thought 
I knew it as well as my own 
backyard. But I never knew 
its vastly different nocturnal 
personality until I spent one 
memorable night in a family 



friend's cuddy cabin boat. 

On that night long ago, two 
high-school fishing friends 
and I made discoveries about 
wildlife, thermal patterns, 
water cycles and, not least 
importantly, the stars that 
kindled in us a deep apprecia- 
tion of boating. 



Yamaha's Year Of The Sterndrive 



Hidden away in the heart of 
Louisiana's Cajun country is a 
facility rarely seen by the pub- 
lic. Yamaha Marine recently 
opened its test base here to 
unveil the product of nearly 
three years of designing and 
testing — a new line of stern- 
drive engines. 

We were among a select 
group invited by Yamaha to 
test drive a fleet of boats 
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New Yamaha stemdri ves have GM blocks 
and Japanese-built lower units. 



equipped with the brand-new 
drive systems, available in 
4.3-liter V6 and 5.0- and 5.7-li- 
ter V8 models. 

After a day of roaring 
through green-water bayous, 
I can report the engines have 
all the punch we've come to 
expect from Yamaha, as well 
as trademark, bells and whis- 
tles. Distinctive features in- 
clude distributorless ignition, 
computer management 
system to adjust tim- 
ing, color-coded fill caps 
and checks, multifunc- 
tion instrumentation 
and an innovative 
warning system that 
drops engine speed to 
2500 rpm in case of 
overtrimming, over- 
heating and loss of oil 
pressure or coolant. 

We'll take a closer 
look at these 205 hp to 
260 hp engines in the 
months to come. 



While on assignment re- 
cently near Boca Grande, 
Florida, I recalled that expe- 
rience. We were testing a 
fleet of enclosed-bow water- 
scorchers, but took time to 
test ride a different breed of 
boat, the Mark Twain MTX 
228 mid-cabin cuddy. 

Equipped with a Mer- 
Cruiser 7.4-liter Bravo One 
sterndrive, it was slower and 
less agile than our similarly 
sized test fleet, but it has sev- 
eral impressive features. 

Foremost among these is 
an immense cabin of 236.26 
cu. ft. The designers of the 
MTX 228 managed to put the 
belowdecks space of a much 
larger boat in a hull 22 ft. 3 in. 
long. (Beam is very trailer- 
able, at 8 ft. 4 in. wide, but 
the weight, 5050 pounds, 
maybe daunting.) 

Standout cabin features in- 
clude a V-berth of 34 sq. ft., 
mid-cabin berth of 23 sq. ft., 



full galley, enclosed head and 
hanging locker. It's one of 
the few boats this size to 
sleep five. Stowage adds up 
to a huge 70.3 cu. ft. and the 
cockpit area, which seats six, 
is 33.9 sq. ft. 

Top-end speed is a respect- 
able 49 mph, as is the 0- to 35- 
mph hole-shot time of 13.5 
seconds. But this boat has a 
high center of gravity and a 
tendency to roll. Hydraulic 
trim tabs are standard and 
necessary for control. 

We ran the boat through a 
handling course and found 
MTX 228 is no roadster. It's 
best for straightahead run- 
ning with gradual power de- 
livery and sweeping turns. 

The one area where it can't 
be beat, however, is below- 
decks comfort. I haven't 
overnighted in a secluded 
cove on a tree-lined lake in a 
long time, but a good boat to 
do it in is the MTX 228. 



Letting The Boat Out Of The Bag 




The Pisces folding, touring kayak can be assembled In 1 S minutes. 

If you've paddled folding boats before, you know that they're 
masters of the art of compromise. They trade a certain level of 
efficiency, comfort and style for easy assembly and portability. 
For some outdoorsmen, folding boats are an ideal, low-cost op- 
tion. For others, they're unsuitable at any price. 

The new touring kayak, by Folbot of Charleston, South Caro- 
lina, may go a long way toward winning new converts to the 
boat-in-a-bag philosophy. 

The Pisces 2-person kayak comes in two luggage-size carry- 
ing bags, assembles in 15 minutes, and weighs 72 pounds. It han- 
dles 600 pounds of passengers and gear in its 16.5-ft. overall 
length. Beam is 36 in. , height 16 in. 

One standout feature of the Pisces is (Please turn to page jQ) 
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Semi-elliptical leaf springs kt the 
Hardbody haul up to 2,000 lbs. 



A welded ladder frame and box section 
design is about as strong a frame design 
as you can give a truck. 



Skid plates under the fuel tank, engine 
and transfer case help ward off stumps 

and boulders. 



A two-speed transfer case gives you a 
choice of gear ranges. From stump-pulling 

low to street-cruising high 



Nissan" Hardbody SE 4x4, in a 

slightly more precarious position than 
it normally appears. 




First of all, don't try this at home. 
Instead, take a minute to read the rest 
of this page. And you'll see that underneath 
that tough exterior; the Hardbody™ is even 
tougher at heart 

Just take a look at that welded box 
ladder frame, for example. It's the strongest 



possible frame design a truck can have. 
To handle rocks and ruts, we've given 
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Our Hardbody looks even better when you don 't turn it over. 
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a lot about a 

turning it oven 



The new optional electronic 4-speed 
overdrive automatic transmission has 
computer-controlled shift points that 
put it in the tight gear for the situation 



Auto-locking front hubs let you shift into 
four-wheel drive without getting 
out of the cab. - 




The front stabilizer bar reduces body 
lean when you re taking turns at speed. 



The independent torsion bar suspension 
allows each wheel to deal with ruts and 
rocks without transferring the shock to 
the other wheel. Result, much better 
control. 



Power-assisted rack-and-pinion steering 
makes the Hardbodyaseasy to handle 
off the road as on. 



the Hardbody a torsion bar front suspension, take one out tor a test-drive 

For more dvilized roads, there's a front stabi- We think it'll make you want to turn 

lizer bar And the semi-elliptical leaf springs over something else: Your money 
let you load up the bed without overload- 
ing the suspension. 

Of course, if you really want to know 

what kind of truck the Hardbody is, simply Buik for the Human Race" 
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Crystal Drano* 
powers through 
the toughest clogs 

That's because 
Ks unique churning 
power cuts right 
through the grease, 
food and hair 
that cause those 
ttubborn ciogs! 

So even probloiti 



Crystal Drano. 
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( Continued from page 37) 

that the hull and deck are separate elements. The first step is 
to position the Finnish birch keel and aircraft-grade aluminum 
longerons. Then insert the Finnish birch cross frames to make 
the gunwale sections rigid. 

Finally, join the hull and Propex-fabric deck together by 
sliding the deck through a special double-tracked extruded 
gunwale. The outer skin is a PVC fabric covered by 2000-de- 
nier tire cord. Other interesting features include inflatable 
sponsons to tension the skin and provide flotation, and a Vel- 
cro closure that allows front and rear decks to open up for load- 
ing and unloading. 

Standard equipment includes paddles and carrying bags. 
Cost is $1 150. With the Pisces there's no need to compromise. 

Sharpen Up 

A knife sharpener is such a basic tool that scant attention is paid to 
its fundamental design. DMT, a Marlborough, Massachusetts 

company, took a good 
look at the simple 
sharpener and came up 
with a clever new ap- 
proach. 

The Diafold Diamond 
Whetstone Sharpener 
features a unique fold- 
ing design that com- 
bines a sharpener with 
a sturdy handle that 
swings back to form a 
storage case. 

A whetstone with a 
handle allows you to 




Trie Diafold Whetstone Is a diamond- 
embedded, folding sharpener. 
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have a strong, firm grip 
as you sharpen knives or 
tools and allows your hand 
to maintain a safe distance 
from potentially harmful 
contact. The business 
end of the Diafold is 
made of monocrystal- 
line diamond embed- 
ded in electroplated 
nickel with a brass 
core. 

The Eyes 
Have It 

It's not because my 
eyesight is going that B, 99 er ls better ln dl 9 ltal readouts, as 
I'm a fan of big, easy shown 00 Ra y theon s STN M - 

to read electronic displays. The reason is that I'm usually too 
busy rigging gear, studying the water and controlling the 
boat to scrutinize my electronic instruments. 

Raytheon Marine Co., has an economical instrument for 
people like me, and it does much more than the normal 
sounder. It's the STN-24 LCD Fishfinder/Navigation 
Sounder, which features Supertwist — ultrahigh-contrast 
LCD technology that allows manual adjustment of screen 
brightness for improved visibility — and jumbosize readouts. 

In addition to fishfinding, the STN-24 monitors boat speed 
and surface water temperature. In the navigation mode, dig- 
ital depth, speed and temperature readouts fill the screen. 

Other noteworthy features include five depth ranges, 
alarms, five sweep speeds and a freeze function for extended 
study. It measures 6 in. x 6 in. x 2 in., with a screen roughly 
4 in. high x 2 in. wide. Cost is $399. m 
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Why buy 
from someone who isn't 
number one in spark plugs' 





After making spark plugs for 81 years we knew exactly 
how top quality spark plug wires should be made. 

That's why our premium spark plug wire terminals are 
specially designed to snap in place to insure a tighter connection 
with the spark plugs. Or why our terminals, unlike others, are 





made of stainless steel to avoid corrosion. 

Or why our premium spark plug wire sets are covered by 
a Ufetime warranty. 

What's more, our spark plug wires have the largest boot 
available for easy installation and removal. And our spark plug 




wire jackets are watertight and tough enough to resist cuts. 

Champion also makes battery cables. They're made from 
lOO percent stranded copper wire and have a PVC jacket. 

So now you can be sure of not only getting the best 
connection for your spark plugs, but for your battery as well. 





For your nearest Champion dealer. caU The Connection® at 1-800-333-3000. 



© 1988 Champion Spark Plug Co 



CHAMPION. TUNE-UP PARTS YOU CAN RELY ON. 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Dealing With Old Windows 



HAT CAN I DO with 

I A A m y windows? This a a 
common lament of old- 
house owners, especially this 
time of year when the cold sea- 
son looms. The way I see it, 
you've got two choices. You 
can make the best of what's 
there, sealing these energy 
wasters as tightly as possible, 
or you can replace them with 
new, energy-efficient units. 

Many old-house owners 
shudder at the thought of re- 
placing their old windows 
with new ones. After all, ev- 
eryone knows that much of 
the character of an old house 
comes from the design and 
placement of its windows. 
Fortunately, you can retain 
the architectural integrity of 
your restoration and benefit 
from today's energy-efficient 
products as well. 

Depending on the style and 
size windows you have, you 
may be able to find a stock 
window in a manufacturer's 
product line that fits the bill 
— and the space you've got. 
Or, you may have to go the 
custom route and have win- 
dows designed and/or sized to 
replicate and replace the origi- 
nals. Like everything else, 
what you decide to do is large- 
ly dependent on two things: 
the condition of your present 
windows and, of course, your 
restoration budget. 

Keeping the old 

If the wood is sound and the 
frame and sash are in good 
condition, there's usually no 
reason why an old window 
can't be saved. In most cases, 
restoring it involves repairing 
the sash and trim, as well as 
replacing the putty around 
each pane of glass to prevent 
leakage. You'd be surprised 
how many old windows have 

Contributing Editor Bob 
Vila is host of public televi- 
sion's "This Old House." 
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Replacement windows that yield better energy efficiency without 
sacrificing any architectural Integrity are now available. 



no weatherstripping. So be 
sure to check each window to 
ensure this material is in all 
the right places. 

The old double-hung win- 
dows with weights and pul- 
leys are real energy wasters. 
The cavities where the cords 
and weights operate are unin- 
sulated, which means lots of 
cold-air infiltration — and lost 
heat. There really isn't too 
much you can do about this, 
unless your sashes are 1% in. 
thick. If they are, it's relative- 
ly easy and inexpensive to 
replace the old cords and 
weights with new sash bal- 
ances to help tighten things up 
and save energy. I prefer the 
spring-loaded aluminum bal- 
ances. I think they do a better 
job than the vinyl ones that 



work on friction. After you re- 
move the old weights and pul- 
leys, be sure to insulate the 
now-empty cavities. I always 
depend on fiberglass insula- 
tion, which can be tucked easi- 
ly into these odd spots. 

Although replacing pulleys 
and weights like this is not as 
good as buying a brand-new 
window, it is very effective for 
cutting down drafts. As an 
added bonus, those old win- 
dows will probably open and 
close easier, too. If you have a 
real antique, however, you'll 
want to maintain the authen- 
ticity of sash cords and 
weights. Under these circum- 
stances, make sure your 
storms are in good shape and 
that they fit properly. If not, 
it's worth your while to get 



new ones. You can still find 
wood-frame storms that blend 
well with the character of y our 
home. 

On with the new 

If you're tired of sticky, leaky, 
inefficient windows — no mat- 
ter what you do, an old win- 
dow is never going to be as 
efficient as a new one — it may 
be time to talk replacement. If 
your sashes have deteriorated 
or rot has set in, you may not 
have any choice. 

Of course, you'll want to re- 
place your home's original 
windows with a similar prod- 
uct that not only will improve 
its overall energy efficiency, 
but will also retain the archi- 
tectural integrity of the 
house. As I said earlier, this is 
possible to do today. 

Several of the large window 
manufacturers, like Marvin 
Windows (Minneapolis, Min- 
nesota) and Pella (Rolscreen 
Co., Pella, Iowa) offer a vari- 
ety of wood-frame windows in 
their standard, ready-to-or- 
der lines that, depending on 
the age of your house, style 
and size of window, may fit the 
bill. Although many manufac- 
turers offer the popular vinyl- 
or aluminum-clad wood win- 
dows today, I hesitate to 
recommend them for restora- 
tion work. True, these prod- 
ucts are maintenance free, but 
I think sticking to wood is the 
more authentic way to service 
your old house. 

Two of the most important 
things involved in choosing 
new windows are finding ones 
that replicate the style of the 
originals and that are the right 
size. If this isn't possible with 
a stock window, you'll have to 
go the custom route. Again, 
some of the major manufac- 
turers, like Marvin and Pella, 
also offer this service. 

Furthermore, there are a 
variety of millwork shops 
( Please turn to page 44 ) 
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Evelfday, millions of m 
leave for work with the morning paper. 



But you shouldn't have to be one of them. Recently, a group of 
men tried new Cut Guard™ shave cream for the first time. The 
majority agreed: No nicks. No cuts. No kidding. 

That's because Cut Guard is the only shave 
cream with an exclusive "friction-reducing" sys- 
tem so advanced, it's got a patent pending. 

Of course, nothing can protect against razor 
cuts caused by a poor edge or an unsteady hand. 

But if you don't agree that Cut Guard gives you 
a close, comfortable cut-free shave, you get your 
money back.* So clip the coupon. It might be the 
last cut you make. 

Introducing Cut Guard. 

No nicks. No cuts. No kidding. 



"Money-back offer not good on 2.5 oz. trial size and expires on March 1. 1989. Mail the 
remaining portion of Cut Guard along with your name and address on a 3" x 5" card to: 
P.O. Box NB-359, El Paso, Texas 79977. 




I Manufacturers Coupon | Exp i res 4/30/89 1 



Save 50$ 



On Cut Guard'" 
Shave Cream 

(11 oz. only-Regular. Menthol or Sensitive Skin) 

CONSUMER: Limit one coupon per purchase on product/sizeis) 
specified. Void if reproduced or transferred or where prohibited/ 
regulated by law Any other 



use constitutes fraud. You 
pay saks tax. Good only in 
the U.S.A. RETAILER: 
Faberge will reimburse >cu 
for face value plus 8c if sub- 
mitted in compliance with 
our Coupon Redemntion Pol- 
icy CRP #1 (available 
upon request). Cash value tort. Mail to: Faberge USA. Inc.. 
P.O. Box 870054, El Paso, Ttxas 88587-0054. 
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Results that come from a 
unique paint remover 
which attacks the paint 
and defends the wood. 

The ordinary person: 
Bob Sikora , mechanic. 
The extraordinary result: 
an armchair that 
deserves a hand. 



i - 



"This chair went 
from a garage to 
my living room." 

When Bob Sikora 
found this now- 
striking oak chair, it was 
submerged under decades 
of old paint. But Bob spot- 
ted the potential. So he 
grabbed a can of Formby s" 




ORDINARY 
PEOPLE 
EXTRAORDINARY 
RESULTS. 



Paint Remover and went to work. 
"Formby's Paint Remover easily 
removed layers of old paint, 
without hurting the wood," reports 
Bob. Indeed, at the 
Formby's Work 
shop we're partic- 
ularly proud of our 
Paint Remover 
that's tough on 
paint— but gentle 
to your wood. 

Let Bob's 
triumph inspire 
you. Thanks to 

the remarkable , 

products that 

come from The Formby's Work- 
shop—and our toll-free number 
for expert advice— you can get 
extraordinary results. 

Nothing works like things 
from The Workshop. 
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0 1988 Thompson & F-Y*mby Inc. 

The Formby's Wwkshop, Olive Branch, Mississippi 
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OLD HOUSE RESTORATION 



( Co n t i ii ii edfrom page J, J) 

scattered around the country that spe- 
cialize in manufacturing historical or 
made-to-order custom windows. 

Although giving average prices is nev- 
er easy, it is particularly difficult when 
talking about windows. 

There are just too many factors in- 
volved to be able to give ballpark figures 
here. Suffice to say you should expect to 
pay from 25 to 100 percent more for cus- 
tom windows. 

Don't be tempted, in the name of econ- 
omy, to order standard-size units and try 



to make them fit your openings with ex- 
tenders. Many times, this involves re- 
working the wallpaper and interior trim 
to make things fit. This means that you're 
likely to pay more in the form of labor and 
materials trying to do this than if you had 
just ordered the custom replacements 
from the beginning. Also, when you start 
doing things like this, you're getting fur- 
ther away from retaining the architectur- 
al integrity of your house. This, of course, 
should be your prime objective through- 
out this replacement project. 



Today's glass 

Once you select a window that replicates 
the originals, or elect to have custom 
units made, you'll have some choices 
when it comes to selecting glass. Many 
restoration purists, or those with homes 
that are historic landmarks, stick with 
single-pane glass to retain a look as close 
to the original windows as possible. 

But if you're restoring an old house for 
the pure joy of it, I see no reason why you 
have to take two steps backward when 
doing this replacement work. You can or- 
der just about any window, includingtrue 
divided lights with wood muntins, with 
either double-glazed insulated glass or 
the new Low-E glass to increase your 
home's total energy efficiency. 

Most of you are probably familiar with 
these products. Double-glazed glass, of 
course, consists of two panes sealed to- 
gether with an air space in-between. The 
air acts as an insulator between your 
warm home and the outside cold. So the 




Special-order windows to fit any style and 
size requirements are made by some big 
manufacturers — and smaller custom shops. 

larger this air space is, the better. 

The new low-emissivity, or Low-E, 
glass usually has a thin, metallic film on 
one of the panes or between them, that 
lets the sun's good rays enter your home, 
but won't let the radiant heat escape. This 
film works in the reverse, too, and helps 
keep your home cool in the warm months. 
By keeping ultraviolet rays out, Low-E 
glass eliminates some of the problems as- 
sociated with the sun's rays: faded furni- 
ture, carpeting and window treatments. 
Different manufacturers offer different 
variations of this type of glass which can 
result in different R- values. 

All in all, the old-house replacement 
window market is an encouraging one. If 
you can't find a suitable replica from the 
stock items in a manufacturer's catalog, 
it's a comfort to know there are enough 
folks out there willing and able to create 
custom windows just for you. Wl 
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Stealth SLR 
Bridges The Gap 



BY STEPHEN A. BOOTH, Photography Editor 



HPTICS and electron- 
ics join for a marriage 
made in heaven in the 
new Olympus Infinity Super- 
Zoom 300, one of the 
"bridge" cameras discussed 
in May (see "Photography," 
page 58). It offers sensible 
electronic automation for ba- 
sic point-and-shoot photog- 
raphy, then adds several 
automated and manual func- 
tions for more sophisticated 
or creative applications. 

The 300 is a com- 
fortable camera to 
hold and use. The 
contoured, binoc- 
ular-style grip 
places your trigger 
finger conveniently 
over the shutter re- 
lease button. Cam- 
corder-style controls for 
the powered 38- 105mm zoom 
are located so that your left 
hand operates them when it's 
gripping the 21-ounce cam- 
era — half the weight of an au- 
tofocus SLR with compara- 
ble zoom lens. 

These power controls let 
you compose with the zoom 
anywhere from wide to tele- 
photo in just IV2 seconds 
— while the autofocus (AF) 
lens keeps your target sub- 
ject perfectly sharp. 

Unlike AF compacts, 
which use an infrared beam 
for focusing, the 300 uses a 
chip-based, phase-difference 
detection system similar to 
that in AF SLRs. 

When it's too dark for the 
CCD sensor to focus on its 
own, the 300 automatically 
activates a near-infrared illu- 
minator to assist autofocus- 
ing on subjects within 13 ft. 
Flash is fired automatically 
in these circumstances, or 



when the 300 senses a back- 
lighted subject, and the 
range of the flash is keyed to 
the focal length of the lens, 
up to 56 ft. You can defeat the 



rect focal length when you 
focus your subject. Then, the 
Servo AF tracks the subject 
both to keep it in focus and 
retain the composition of the 
portrait. The Closeup oper- 



The Olympus Infinity SuperZoom 300 bridges the gap between 
compacts and SLRs with full automation plus creative options. 



flash, or activate it manually 
for fill light to eliminate shad- 
ows. The flash recycles in 2V4 
seconds. 

In its Continuous mode, 
the 300 will fire one frame per 
second as long as the shutter 
release is depressed. In the 
Servo AF mode, and with the 
shutter release depressed 
halfway, the lens will track 
moving subjects, refocusing 
once a second. 

A variation of the latter 
feature makes portrait tak- 
ing almost foolproof — espe- 
cially when the subject is 
moving. In the Portrait 
mode, you can set the 300 for 
Closeup (head and shoulders) 
or Full Portrait (head to feet) 
composition. The lens auto- 
matically zooms to the cor- 



ates at distances 4 to 10 ft. 
from the camera, Full Por- 
trait from 10 to 26 ft. 

Among the 300's other 
tricks is Auto Program Shift: 
The camera automatically 
optimizes shutter speed and 
aperture according to the fo- 
cal length at which the lens is 
set. This, for example, would 
compensate for camera 
shake at telephoto lengths. 
Another neat trick is the In- 
finity mode. Normally, AF 
cameras are stumped when 
asked to focus on objects in 
the sky, such as fireworks or 
clouds, because there's really 
nothing to focus on! Here, 
the 300 fixes focus at infinity 
so you can capture those 
ethereal and ephemeral ob- 
jects on film. When the sky's 




dark, the 300 allows a maxi- 
mum exposure time of 2 se- 
conds — a necessity for good 
images of fireworks. 

By the way, you can use 
the manual fill flash at night 
in the Slow Speed Synchro 
Flash mode to create fasci- 
nating images. The flash 
fires just long enough to light 
the main subject, then the 
shutter remains open for up 
to 2 seconds to expose the 
background properly — for 
example, when there are col- 
orful marquees, neon signs 
or automobile taillights in 
the background. 

Other creative func- 
tions in the Olympus 
Infinity SuperZoom 300 
include spot light-meter- 
ing and double-exposure 
capability. For critical ex- 
posure, the spot meter mea- 
sures an area that is 5 per- 
cent of the total frame. The 
double-exposure feature lets 
you combine two images on 
the same frame of film. To 
meld the images just right, 
the 300 offers exposure com- 
pensation, manually adjust- 
able up to V/2 stops plus or 
minus in half-stop incre- 
ments. 

The 300 advances and re- 
winds film automatically, 
and sets film speed for DX- 
coded films from ISO 25 to 
3200. The camera also auto- 
focuses for macro photos of 
subjects within 2.6 to 4.3 ft. 
Aperture range is f/4.5 to 
f/32, shutter speeds are V500 
second through 2 seconds. 
The camera is powered by 
two 3- volt lithium batteries, 
and costs $550. Optional ac- 
cessories include a polarizing 
filter and a variety of special- 
effects filters. 
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New And Noteworthy 

■ Kodak has had a busy summer. In the 
amateur photography category, Father 
Yellow has cooked up two new slide 
films, a trio of how-to books, and even a 
Mickey Mouse camera — that is, a snap- 
shooter for kids. Let's deal with age be- 
fore beauty. 

At last, Kodachrome in the ISO 200 
speed has filtered down from the profes- 
sional level. In practical terms, this 
means you'll be able to find it in your 
neighborhood pharmacy or convenience 
store, instead of having to make a spe- 
cial pilgrimage to a pro shop. 

In photographic terms, the amateur 
film compromises nothing found in the 
professional version, except the need 
for refrigeration. It's useful when you 
want classic Kodachrome color for low- 
light, telephoto or action photography. 

Kodak's other entry in the transpar- 
ency film category is Ektachrome 
100HC, with a medium-speed rating of 
ISO 100. Kodak doesn't say what the 
HC means, but you can bet it signifies 
heavy color — as in more highly saturat- 
ed reds, greens and yellows than obtain- 
able from earlier Ektachromes. 

Meanwhile, Kodak promises whiter 
whites and none of the blue-tinted flesh 
and neutral tones that previously at- 
tracted criticism to Ektachrome. 

To help you use the new amateur 
films more professionally, Kodak has 
published a new title in its excellent se- 
ries of how-to books. How To Take Good 
Pictures ($8) offers 192 pages of tips and 
photos for the casual snapshooter. 

To try and grab 'em while they're 
young, Kodak offers its Mickey-Matic 
camera — 12-bucks-cheap for kids, and a 
real bargain for collectors of potential 
nostalgia (remember those Mickey 
Mouse watches?). The Mickey-Matic 
uses 110-size ISO 200 or 400 print film. 
For indoor photos, the camera accepts 
flip-flash packs. Mickey-Matic comes in 
blue or rose, with the Disney character 
emblazoned on its front panel. 

■ Polaroid hasn't forgotten the chil- 
dren, either. In fact, the instant photog- 
raphy guys might have remembered 
something about kids that Father Yel- 
low forgot — namely, the temper tan- 
trums that occur when he or she "wants 
it now." 

The answer is Cool Cam ($69 minus 
$10 rebate), a fixed-focus instant film 
camera for instant gratification. It 
comes in hot red-and-black or cool pink- 
and-gray, with color-coordinated fash- 
ion sunglasses and shoulderbag. For 
film, Cool Cam uses the new 600-Plus, 
which incorporates the sharp, saturated 
color chemistry of Polaroid's rectangu- 
lar Spectra film in the square 600 for- 
mat. That's good news for grown-ups, 
too: The new film can bring new life to all 
pre-Spectra, 600-format Polaroid cam- 
eras, such as the Sun series. Wl 



The Weed Eater Blower/ Vacs. 

■NOW 

. cleanup 

is a breeze. 



Every fall, it's the same old story. You spend hours 
raking, sweeping and bagging. Well, it doesn't have 
to be that way anymore. 

With a Weed Eater Blower /Vac, you can do all of your 
yard work in much less time. And, with much less effort. 
Collect leaves, sweep driveways, clean 
rain gutters, and clean up after one of 
our trimmers-all with a single tool. 

Weed Eater gives you six different 
blowers and blower/vacs to choose 
from, in gas-powered and electric 
models. All lightweight and easy to 
use. And all built with Weed Eater 
dependability and durability. Just 
check with your Weed Eater dealer 
to see which one's right for you. 
And kiss your rake goodbye. 



"Vacuum and gutter attachments optional. 
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Poulan/Weed Eater, Div. White Consolidated Ind.. Inc. 5020 Kloumoy-Lucas Rd.. Shreveport. LA 71129 318/687-0100 
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AUDIO 



New-Age Singles: 
The Mini CD 



BY FRANK VIZARD, Contributing Editor 



A 



ILTHOUGH the 3-in. 
compact disc is still a 
I new format, it is clear 
that CD-3 (as it shall be called 
forevermore) will be used in 
a variety of ways by the nu- 
merous record labels now 
supporting the format. 

CBS, for example, is 
adopting a 3-pronged ap- 
proach. The company will is- 
sue new hit singles, oldies 
and extended-play dance se- 
lections on the midget disc. 
While CD-3 is capable of 
storing 20 minutes of music, 
don't expect it to be used to 
its full capacity. CD-3 is to be 
the reincarnation of the old 7- 
in. , 45-rpm vinyl single. 

Early promotional titles 
from CBS illustrate the 
trend. A Bruce Springsteen 
CD-3 containing One Step Up 
and Roulette amounts to 8 
minutes and 12 seconds of 
music. Michael Jackson fans 
get 10:10 of both a vocal and 
instrumental version of Man 



In The Mirror. And in an ex- 
ample of under-utilized ca- 
pacity, Gloria Estefan and 
the Miami Sound Machine 
sing both the English and 
Spanish versions of Any- 
thing For You for a total of 
7:46. CBS says list price for 
its CD-3 hit singles is $2.49 
while dance versions — the 
heir apparent to vinyl 12-in. 
singles — list for $5.98. 

Teen tunes 

A&M, meanwhile, is offering 
CD-3 samplers with six 
songs for about $5. Much of 
the material on its CD-3s will 
be new selections or new ver- 
sions of older songs by popu- 
lar artists, promises A&M. 
Don't look for too many clas- 
sical or jazz titles from any of 
the record labels. CD-3 is be- 
ing targeted at an adolescent 
audience. 

CD-3s require the use of an 
adapter before they can be 
played on older compact disc 




players. Some new CD play- 
ers have specially molded 
drawers that will accept both 
the regular 5-in. CD and CD- 
3 without using an adapter 
for the latter. 

Home players that accept 
both disc sizes soon will be 
the norm, but just how far 
the CD-3 format might go is 
demonstrated by Sony's in- 
troduction of a personal CD 
player sized expressly for 
CD-3 use. 

Dubbed the Pocket Disc- 
man, Sony's player measures 
less than 4 in. sq. x IViin. 
thick. Within this small space 
are more than 400 parts that 
represent a triumph of minia- 
turization. The optical pick- 
up assembly, for example, 
uses a new single-lens design 
that weighs one-tenth of a 
gram and is only one-fifth the 
size of typical multiple-lens 
assemblies. The machine 
weighs just 10.6 ounces, or 
14.1 ounces with its re- 
chargeable 2-hour battery. 

Although normal size CDs 
don't fit inside the Pocket 
Discman, the machine can 
play them. Both the optical 
assembly and the center 
spindle can be adjusted to ac- 
commodate the larger CDs. 
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^^^^^^bony mini CD isn't much bigger than a cassette 




Yes, the 5-in. CD does stick 
out of the machine. But don't 
think of it as a bologna slicer. 
Playback stops harmlessly at 
the slightest contact with 
flesh or any other material. 
For nonportable use, a plug- 
in AC adapter is supplied 
with the machine. For car or 
boat use, a DC adapter is 
available as an option. 

The Pocket Discman has a 
list price of $360. That's cer- 
tainly expensive but Sony 
notes that its personal cas- 
sette player, the Walkman, 
was a high-ticket item when 
it was introduced. Now per- 
sonal cassette players are 
inexpensive and owned by 
millions. Time will tell if the 
Pocket Discman has the 
same future ahead of it. 

Lyrics, too 

Meanwhile, CD-3 represents 
a new size, but the compact 
disc medium is also gaining a 
new capability. JVC and 
Warner New Media plan to 
use the subcodes already on 
the CD to carry digital 
graphics material for display 
on video screens. The graph- 
ics won't be moving images. 
They will include material 
such as liner notes, lyrics or 
guitar fingering diagrams. 

Warner hopes to introduce 
50 CD + G titles before the 
year is out and JVC plans to 
debut a CD player with the 
necessary decoding circuitry 
this fall for about $399. An 
outboard adapter to retrofit 
older CD players with digital 
graphics outputs should cost 
about $150. CD+G discs are 
likely to be priced higher 
1 than standard CDs. 
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Denon s DR-M10HX S280 cassette deck per- 
forms like units twice Its price. 

Stacked Deck 

Audio manufacturers introduce new 
products every year or so, but some 
products become perennial best sellers. 
These models stay in a manufacturer's 
line year in and year out because they 
offer superior performance at a very 
good price. 

One of the newest products to join my 
list of perennials is Denon's DR-M10HX 
cassette deck. This machine costs $280 
and at that price it is hard to find a bet- 
ter performing deck. Frequency re- 
sponse is rated at 25 to 18,000 Hz plus or 
minus 3dB — a range that should accom- 
modate all but the most demanding 
recordings. Wow-and-flutter and sig- 
nal-to-noise ratio challenge more expen- 
sive decks. To find better specs, in fact, 
you'd generally have to spend twice the 
money. 

The DR-M10HX includes most of the 
features expected in a top-flight tape 
deck, such as Dolby B and C noise re- 
duction. Less common is the inclusion of 
Dolby HX Pro circuitry. 

Dolby HX Pro works only during the 
recording process. When the HX cir- 
cuitry detects high-level, high-frequen- 
cy music, it automatically lowers the 
deck's recording-bias current. Bias is an 
inaudible superhigh frequency recorded 
onto the tape to keep tape noise and dis- 
tortion levels low. Unfortunately, mu- 
sic with a lot of intense high frequencies 
can often act as a bias signal as well. 
When both bias signals collide, the re- 
sult is tape saturation, which manifests 
itself as a dull-sounding recording. 
What happens is that the natural high 
frequencies that lend brightness to the 
music are canceled out — and don't get 
recorded. The Dolby HX Pro circuit 
automatically lowers the recorder's bias 
to prevent this cancellation. 

Recordings made with Dolby HX Pro 
stand a better chance of retaining the 
natural sound of the original — especial- 
ly if the original is a digital source. For 
this reason alone, the DR-M10HX com- 
mends itself. 

Private Studio 

Each time I travel to Japan to view the 
latest audio products, I spend at least 
one evening enjoying the karaoke expe- 
rience. Upon entering the appropriate 
establishment, my hosts and I take 
turns singing the lyrics to a variety of 
songs recorded as instrumentals. 

While enormously popular in Japan, 
karaoke has not caught on in the United 
States. Americans, perhaps, realize 



that singing in public bars is likely to 
lead to a run-in with some very vocal 
critics. Sansui, however, is offering a 
machine that lets you enjoy the sound of 
your own voice in private. 

Sansui's EM-P2 is basically a full-fea- 
tured personal cassette player equipped 
with a headphone/microphone attach- 
ment. As you sing into the microphone, 
the headphones let you hear your own 
voice as it accompanies the background 
instrumentals prerecorded on the cas- 
sette. The EM-P2 has an echo control 
that is effective for both vocals and in- 
struments. There's also a pitch control 
that alters the key and tempo of the mu- 



sic by as much as 15 percent, to let you 
re-tune the instrumental or to bring a 
song into your vocal range. You can re- 
cord your crooning along with the back- 
ground instrumental by connecting the 
EM-P2 to a second tape recorder. 

While a machine like the EM-P2 
promises lots of fun for the average clos- 
et singer, it can also be used by the more 
serious musician. The Vi-in. headphone 
jack accepts plugs from electric guitars, 
keyboard synthesizers and other instru- 
ments so the EM-P2 can function as a 
portable rehearsal studio, enabling a 
musician to practice without disturbing 
others. The EM-P2 costs $149. FM 
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YOU NEED 
A HUSKY BY 
YOUR SIDE. 

Husqvama. And 
you. Up against a 
weekend's work 
out back. 

Husqvama's 
Model 40. A 2.4 
cu. in. powerhouse 
weighing only 10.8 
pounds. 

Sleek. Smooth. 
And fast. 

An unsurpassed 
balance of power 
and weight. 

Pound for pound 
you won 't find a 
more reliable saw 
than a Husqvarna. 

Choose from 13 
models starting at 
under $220? You'll 
see why nothing 
works like a Husky. 

' With 15" bar and chain. 
Savings off manufacturers 
suggested price at partici- 
pating dealers through 
November 30. 
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The chain saw professionals 
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Profile in quality #5. For the 8th year in a row owners of Ford Motor Company cars and trucks 
have reported fewer problems, on average, than owners of an y other vehicles designed and built in 
North America, * And this reliability is backed by Ford with a 6year/60,000 mile powertrain 
warranty on all Ford, Mercury and Lincoln cars and Ford light trucks.** 
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FORD 



MERCURY 



LINCOLN 



One more reason 
Ford Motor Company 
has designed and built 
the highest quality 
American cars and trucks 
for8years running. 




Quality is Job 1. 

FORD • LINCOLN • MERCURY • FORD TRUCKS • FORD TRACTORS 



*Based on an average of owner-reported problems in a series of surveys of '81 -'88 models designed and built in North America. 
**Restrictions and deductible apply. Ask your dealer for a copy of this limited warranty. Buckle up— Together we can save lives. 
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Thirty years ago, William Robert Anderson took Nautilus, 
America's first nuclear-powered submarine, on a history-making 
voyage under the North Pole. Today, Anderson returns to find 
a changed and changing underwater Navy. 

BY TIM COLE, Science/I echnology/Aviation Editor; PM Photos by Brian R. Wolff 



IT WAS AN UNEASY time in Ameri- 
ca 30 years ago. A series of Sputnik 
satellites had just made an ail-too pal- 
pable demonstration of Soviet astro- 
nautics. Visions of space-based ICBMs 
haunted an unprepared nation. And even 
though America's rudimentary Vanguard 
satellite had given us a tenuous toehold in 
low-Earth orbit, President Eisenhower 
needed a means of demonstrating Ameri- 
ca's technological prowess. 

Indeed, technology was emerging as the 
high ground of the '50s, prime real estate on 



the intellectual battlefield of the Cold War. 

But President Eisenhower had a very 
significant card up his sleeve — a means of 
exhibiting American know-how tinged with 
the kind of military overtone that would 
make the world, and particularly the Soviet 
Union, stand up and take notice. 

Ike had Nautilus, the world's first nucle- 
ar-powered submarine, the work of that 
irascible genius Hyman Rickover. And he 
had William Robert Anderson, a country 
gentleman from Waverly, Tennessee, one 
of the most experienced skippers in Ameri- 
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ATTACK SUBS 



POLA^tRANSlf OF 1^58 
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AUGUST 12 



north pole 

August . 







NAUTILUS NORFOLK 

Nautilus (top) cleared the Icepack In Just under six days with the help of Navy sea-ice expert 
Waldo Lyon (left) seen conferring with skipper Anderson. The cross section of a 688-class sub 
(right ) has expanded in comparison with Nautilus's early reverse-teardrop design. 



ca's "silent service." This cool-tem- 
pered professional would command 
this remarkable machine on a voyage 
beneath the North Pole — electrifying 
the world by sailing where no ship had 
ever sailed before. 

"At first, Rickover didn't want us 
to go up there," Anderson recalled 30 
years later as I joined him on a tour of 
Nautilus, now a museum ship 
berthed in Groton, Connecticut. "The 
admiral told me, 'You're going to take 
that submarine up there and lose it 
and wreck our nuclear program.' But 
Eisenhower wanted it to happen. And 
Rickover eventually became a sup- 
porter, too." 

With that presidential impetus, 
Nautilus completed a journey that to 
this day affects the disposition of 
America's nuclear-submarine forces. 
The Arctic Sea was deemed complete- 
ly inaccessible back then. Now, it is 
considered a highly prized theater of 
engagement, where Soviet and 
American submarines play a high- 
stakes game of hide and seek. 

Following Anderson's polar gam- 



ble, America's fleet of nuclear subma- 
rines built upon Nautilus's early 
advancements in propulsion, life sup- 
port, sonar sensing, weapons deliv- 
ery and ship's quieting — the nuts and 
bolts of nuclear deterrence. 

To develop a sense for the changes 
that have taken place in America's nu- 
clear-submarine fleet, I visited Nau- 
tilus with Anderson, a former 4-term 
congressman from Tennessee and 
now a Washington, D.C., business ex- 
ecutive. We then shifted the scene 30 
years to the present with a tour of 
Nautilus's direct descendant, the 
Los Angeles-class attack submarine 
Norfolk. 

These separate views of two highly 
sophisticated weapons-delivery plat- 
forms illustrate the enormous strides 
that have taken place in nuclear-sub- 
marine technology — and highlight 
the logical development of concepts 
Nautilus pioneered. 

Past glories 

"It seems like everything is in place," 
Anderson said as we entered 



Nautilus's wardroom — virtually 
unchanged after three decades. Nau- 
tilus was a tangible product of the 
nuclear age when construction was 
completed in 1954 at General Dynam- 
ics' Electric Boat Co., in New Lon- 
don. Subtle changes in appearance 
included retractable bow planes for- 
ward, and a reverse-teardrop shape 
to reduce drag. But the real differ- 
ences were inside. 

Rickover had selected a pressur- 
ized-water reactor for Nautilus. Like 
later versions of this remarkable 
engine, the heat from the uranium- 
fueled powerplant was removed 
through a closed loop, which turned 
water from a separate loop into 
steam. The steam spun a turbine that 
turned a propeller shaft through a re- 
duction gear. The steam then trav- 
eled to a condenser, where it reverted 
to a liquid state for recycling. 

Demineralized water generated by 
the on-board desalinators operated 
through this closed system. Nautilus 
lacked the oxygen-generating ability 
found aboard today's nuclear subma- 
rines — systems that separate hydro- 
gen from purified water by electroly- 
sis to produce oxygen. 

While nuclear power meant the 
boat could remain submerged indefi- 
nitely, it had to surface at least once 
every 10 days to reventilate. 

Designers positioned Nautilus's 
reactor and engine spaces in the after 
half of the vessel. The boat's two 
decks forward contained crew accom- 
modation, galley and control stations 
— an arrangement considered palatial 
in 1954. The attack center was on an 
island on the top deck under the sail, 
surrounded by navigation equipment 
and fire-control stations. 

Controls for the planes and dive 
stations were located on the lower 
deck. The two spaces were connected 
by intercom and an elaborate brass 
communication funnel more appropri- 
ate for a Mississippi riverboat. 

Nautilus's World War Il-vintage 
Mark 14 unguided torpedoes were 
fired from six 21-in. tubes under the 
direction of a rudimentary electro- 
mechanical fire-control computer. 
Surface search radar and communica- 
tions sets were also fairly basic. For 
an ice-thickness recorder, designers 
aimed a set of sonar transducers up- 
ward to read topographic variations 
in the bottom of the ice. Nautilus's 
leading-edge inertial navigation sys- 
tem, designed by North American 
Rockwell for an early guided missile, 
meant the boat could navigate pre- 
cisely while submerged for extended 
periods. 
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Shift the scene 30 years 
forward to today's sub, the 
USS Norfolk, SSM-7 14. A Los 
Angeles-class attack sub and 
Nautilus's direct descendant, 
she boasts significant 
improvements in operations, 
quieting and weapons 
management. While dive 
stations have undergone 
subtle enhancements, like 
two controls instead of the 
Nautilus's three (above 
right), principal upgrades are 
in sonar |near right) and the 
wire-guided advanced- 
capability Mark 48 torpedos 
|far right), which are more 
acoustically sensitive and 
have a greater range. 
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At the helm 

Rickover needed a consummate sub- 
mariner to command the nation's first 
nuclear boat, and William Anderson 
was a natural choice. Anderson grad- 
uated from the U.S. Naval Academy 
in June of 42, and trained in Groton 
aboard World War I-vintage O-boats. 

His first war patrol was aboard the 
Tarpon out of a shattered Pearl Har- 
bor. He'd later serve as an officer 
aboard the Narwhal, a Nautilus- 
class diesel sub. Anderson and the 
men he served with preyed on Japa- 
nese commerce, acted as lifeguards 
for B-29 pilots returning from raids on 
the Japanese homeland, and resup- 
plied Filipino guerrillas. 

Anderson remained in the Navy af- 
ter World War II, advancing to com- 
mand a conventional submarine 
named Wahoo. He took command of 
Nautilus on June 18, 1957, and was 
her second skipper. 

Try and try again 

It took Anderson and his crew of 111 
seamen, chiefs, officers and four civil- 
ian scientists three attempts before 
they finally cruised under the pole. 

The first time was from east to 
west, going under the ice pack be- 
tween Greenland and Spitzbergen. 
Peering through the Kollmorgen 
periscope situated in the attack cen- 
ter, he could angle the instrument 
high above the sail of the submarine 
so he could see the intricate and frac- 
tured patterns the ice created as the 
submarine surged ahead. No one had 
ever gazed out over this otherworldly 
icescape. 

But the spectacle was muted by 
harsh realities. "We had a lot of trou- 
ble on that first try. At one point, we 
attempted to surface in an open area. 
But we rammed the ice pack with our 
sail because of a blind spot in our un- 
der-ice sonar. We damaged both peri- 
scopes. But we managed to make it 
out from under and resurface to com- 
plete repairs." 

That same trip, Nautilus again at- 
tempted to transit the pole, sailing 
450 miles inside the ice pack to 87° 
north latitude. Nautilus's goal was 
now only 180 miles away. 

Suddenly, a circuit breaker feeding 
a trim pump kicked out. The power to 
the gyrocompasses was on the same 
circuit. Nautilus was blind, and mag- 
netic distortions were causing wild 
fluctuations in conventional compass- 
es. Using a lot of trial and error navi- 
gation, Anderson worked Nautilus 
out from under the ice to resurface. 

"We'd had a dead reckoning error of 
more than 100 miles. Even Columbus 
did better than that." 
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Nautilus's Anderson (left) goes over Arctic 
Sea charts with Norfolk's Ponessa. 

Slow going 

A commitment to participate in a 
NATO exercise forced Nautilus to 
discontinue the polar attempt. An- 
derson also had a plan. 

"We'd been on the east side and 
knew the area a little better. I wanted 
to try the hard part first through the 
Bering Strait when I knew our nav 
gear would be up and running. Be- 
sides, maybe our luck would change." 
Prior to this western attempt, Ander- 
son and sea-ice expert Waldo Lyon 
from the Naval Electronics Lab re- 
connoitered the Bering Strait from a 
chartered bush plane — the pair pos- 
ing as a geological survey team. 

"There was a good reason for going 
up there. We wanted to study the ice 
and see if we could spot some way 
through. If there was some pattern to 
it, we wanted to find out what it was." 

But, after departing Seattle, Nau- 
tilus's third attempt to reach the pole 
was thwarted off Alaska when she ran 
into unexpectedly thick pack ice in 
shallow water. Anderson prudently 
called retreat. 

In the end, time served Nautilus 
better than advanced scouting. 
Spring turned to summer and the ice 
pack receded northward. Departing 
Pearl Harbor on July 23, 1958, Nauti- 
lus ran submerged to the Bering 
Strait, then surfaced for a topside 
cruise as far north as Point Barrow. 
Submerging 10 miles north of the 
Alaskan coast, Nautilus slowly crept 
north, careful for any indication of 
rapid shoaling. 

"We had no idea what we'd find. 
For all we knew, there was a huge sea 
mount under the pole and we were 
heading right for it." 



But Nautilus sailed on — reaching 
the pole on August 3, 1958, after a 
two-and-a-half day sail. Anderson re- 
calls peering through the attack cen- 
ter periscope as the ice changed 
shape, diffusing and refracting the 
light like a bank of clouds. Two days 
later Nautilus exited the pack ice in 
the North Atlantic and sailed into the 
history books. 

Fast forward 

Under-ice operation is more common- 
place these days, as Anderson and I 
learned from Cmdr. Alfred E. 
Ponessa, captain of USS Norfolk. But 
it's still not taken for granted. Some, 
but not all, of the nuclear subs in the 
fleet are "under-ice capable," having 
special up- and forward-looking navi- 
gation sonars, strengthened sail and 
rudder caps, and sail-mounted diving 
planes that rotate 90° to cut through 
ice. Subs today can also safely surface 
in open polynyas. 

After a full-dress lunch in the ward- 
room, Ponessa took us on a tour of 
Norfolk, highly proud of the enhance- 
ments represented by the Los Ange- 
les class. 

An S6G nuclear reactor powers 
Norfolk, an improvement in noise re- 
duction over Nautilus. 

"That's one of the main develop- 
ments," Anderson told Ponessa. 
"Nautilus sounded like a freight train 
coming down the tracks." 

Subsurface sensing has also 
changed dramatically. Norfolk's so- 
nar suite includes a bow-mounted 
phased-array system forward of the 
four torpedo tubes, a towed-array so- 
nar that's mounted alongside the hull, 
and an active sonar, in addition to an 
updated version of the ice-thickness 
recorder that Nautilus carried. 

Norfolk and her sister ships have a 
combined control/attack center amid- 
ships on the top of three decks, which 
aids communication during firing ex- 
ercises. The captain can monitor the 
dive and maneuvering stations while 
directing fire-control teams. Nor- 
folk's $7.3 million Kollmorgen peri- 
scope is a remarkable instrument 
with a TV camera that feeds to a moni- 
tor, and a 70mm still camera. Nor- 
folk's other retractable masts send 
and receive messages, take position 
fixes from orbiting satellites, or moni- 
tor and evaluate the radio-wave envi- 
ronment around the sub. 

Down on the bottom deck, Ponessa 
showed us the torpedo room, huge by 
Nautilus's standards, filled with 
Mark 48 wire-guided torpedoes. Tele- 
operated by the sub's fire-control 
team, the torpedoes can home in on 

( Please turn to page 98) 
POPUIAR MECHANICS • SEPTEMBER I 988 

Copyrighted material 



TECHNOLOGY 




Radical breakthrough in rigid-sail aerodynamics expands 
the envelope in the search for wind-powered speed. 

BY JOE SKORUPA, Boating/Outdoors Editor 



THE WORLD'S two fastest sailboats have 
already clashed in the upcoming Ameri- 
ca's Cup race at least a thousand times. 
Dennis Conner's radical new wingmasted cata- 
maran, Stars & Stripes, and New Zealand's 
equally high-tech monohull, Kiwi Mischief, have 
battled through heavy wind and light, fought 
through extreme shifts in weather and current, 
and suffered unforeseen breakdowns. Men have 
gone overboard. Boats have pitchpoled and dis- 
masted. And everything, even human error, has 
occurred — on computer. 

The quest to build Stars & Stripes, the boat 
that will defend the San Diego Yacht Club's 
possession of the America's Cup, has brought to- 
gether the greatest gathering of minds and tech- 
nology ever united for a Cup defense. 

The team, led by John Marshall, has pushed 
sailboat design and construction into a new 
high-tech frontier. Before the 59.5-ft. boat was 
built, finite-element studies, developed by 
NASA to predict stress levels on spacecraft, 
were made for the hulls and wingmast by Sikor- 
sky Helicopters. 

Grumman Aerospace used monster Cray com- 
puters to do flow-code analysis. And Hewlett- 
Packard contributed five $50,000 work stations 
to tie all the data into a nationwide effort that 
eliminated the need to do tank testing. 

Complex Velocity Prediction Programs 
(VPPs) for each boat were also written and in- 
terfaced with sophisticated weather-simulation 




Conner and crew sail twice the speed of the 
wind and fly a hull during a test run in their high- 
tech, wingmasted catamaran. Stars & Stripes. 
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A Winged Catamaran That 
Throws High-Tech At The Wind 

Seeking ultimate speed, the designers of Stars & Stripes use a 
3 -part rigid sail that operates and responds to wind like an 
airplane wing. The ultralight 85-ft. rigid sail (See Cutaway) has 
separate elements that can be trimmed by moving yoke-shaped 
carbon-fiber control arms. Aerodynamlcally, wind Is converted 
Into thrust {See Air-Flow Diagram) In a flow-through system 
known as a Fowler Flap on an airplane. Each 59.5-ft. twin hull 
(See Skin Layup) had to be constructed In mirror-Image halves. 

Rigid Sail Cutaway 
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programs. All of this culminated in 
the breakthrough electronic races. 

"We actually do war games in the 
computer," says Clay Oliver, a naval 
architect on the Stars & Stripes de- 
sign team. "Our boat and the enemy 
boat [Kiwi Mischief] run the race 
course in different light-air/heavy-air 
conditions, and we find the probabili- 
ty of winning or losing. We make it in- 
teresting by programming a factor of 
breakdown, which is catastrophic, or 
of the skipper's tactical skill, which is 
difficult to figure. Is it an advantage 
or a disadvantage? We're not sure." 

Look, ma, no sail 

To yachtsmen, the most radical ele- 
ments of Stars & Stripes are its car- 
bon-fiber reinforced twin hulls. No 
catamaran has ever raced for the 
America's Cup in its 137-year history. 

But to those who value technologi- 
cal advancement, the most radical ele- 
ment is the 3-part rigid sail, which re- 
sponds to wind like an airplane wing. 

Wingmasts have been used for at 
least a decade in catamaran racing, 
most notably in the Dave Hubbard/ 
Duncan MacLane-designed Patient 
Lady series of C-Class cats. But, ac- 
cording to Dave Hubbard, no naval 
architect or sailboat designer has ever 
before worked with the country's top 
aeronautic minds and technologies. 

In addition to Marshall, Oliver, 
Hubbard, MacLane and others, the 
design team enlisted the aid of aero- 
tech whiz Burt Rutan, the man behind 
the ultralight, round-the-world-on- 
one-tank-of-gas aircraft Voyager. 
Rutan built the space-age 1300-lb. 
rigid sail, which is larger in area than 
that of a Boeing-757 wing, in his high- 
tech plant in the Mojave Desert. 

The 90-ft. wingmast is comprised of 
three independently movable compo- 




Half of the 40-member crew of New Zealand's Kiwi Mischief act as a live ballast. 



nents made of carbon fiber/epoxy res- 
in, carbon-fiber ribs and Mylar and 
Dacron skins. The components, re- 
ferred to as Elements 1, 2 and 3, are 
analogous in function to an airplane 
wing's leading edge (Element 1), slat 
(Element 2) and flap (Element 3). 

The true breakthrough here, ac- 
cording to Hubbard, is the concept of 
airflow between Elements 2 and 3 
achieved by Element 2's remarkable 
maneuverability. Known as the 
Fowler flap in aeronautics, this ad- 
justable gap creates a venturi effect in 
airflow across the wing. A stream of 




air is forced from the high-pressure 
side to the low-pressure side of the 
wing to increase lift or thrust, similar 
to that of an airplane with its slats de- 
ployed during takeoff. 

The knowledge gained in aeronau- 
tics and construction technologies, 
which cost the designers and builders 
of Stars & Stripes about $3 million, 
will give the boat a 5- to 10-percent 
speed advantage over previous wing- 
masted cats, according to Hubbard. 
This will put the big cat in the 35-mph 
range. The current speed record for a 
wind-powered boat is 41 mph, held by 
the British catamaran Crossbow II. 
Twelve-Meter boats, by comparison, 
have a top speed of about 11 mph. 

Here comes the judge 

Will we see an America's Cup race 
this year between the wingmasted 
Stars & Stripes catamaran and the 
120-ft. Kiwi Mischief monohull? 

The fate of the race is in the hands of 
New York Supreme Court Judge Car- 
men Beauchamp Ciparick, who will 
make the final ruling sometime before 

(Please turn to page 105) 



Stars & Stripes 

U.S. 1988 
Overall 
length: 
59.5 ft. 

At waterllne: 
55 ft. 
Weight: 
70001b. 




The retired champ Is a 
traditional 12-Meter 
yacht with crew of 11 . 



POPULAR MECHANICS •SEPTEMBER 1988 



PM ILLUSTRATIONS BY STEPHEN DAVIS 



The defender will 
carry a crew of 5. 
wingmast Is 24 ft. 
wide at bottom, 
4 ft. at top. 
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HAPPY 

BIRTHDAY, 

CORVETTE! 

The car America has loved for 35 years. 





BY CLIFF GROMER 

PM Photos by Cliff Gromer 

and Bill Erdman 



FOR 35 YEARS it's been the 
Great American Dream Ma- 
chine, a seductive 2-seater 
with a spirit of adventure un- 
like that of any other automobile. It's 
called Corvette, and it has every- 
thing — power, speed, agility and a 
healthy dollop of raw sex appeal. 

But it wasn't always smooth sailing 
for Chevy's Plastic Fantastic, and the 
car suffered a survival crisis before it 
entered its third year of production. 

The whole Corvette phenomenon 
started in the early '50s when General 
Motors styling chief Harley Earl 
looked at some of the fiberglass-bod- 
ied sportsters of the day, mostly prod- 
ucts of southern California hot-rod 
shops. He saw the material as an easi- 
er way to experiment in styling. 
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The original '53 Chevrolet Corvette was a near carbon copy of the Motorama show car. The 
split window coupe of 63 was the first In the Sting Ray series. Model year '57 saw the first real 
sales Jump, almost double that of '56. In 1 967, big-block fever— 427 cu. In. and up to 435 
hp— was hot, and In '68 the Vette got Its second major redesign. 
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Earl came up with a concept for a 
low-priced, sporty 2-seater that 
would use a lot of Chevrolet hardware 
and sell for about $1850. GM Presi- 
dent Harlow "Red" Curtice liked 
Earl's car so much he wanted it for the 
GM Motorama Show, which at that 
point — April, 1952 — was barely sev- 
en months away. 

Chevy chief engineer Ed Cole and 
suspension engineer Maurice Olley 
came up with a 102-in. wheelbase. 
The design was very close to the actu- 
al production Corvette and used front 
and rear suspension pieces from a '52 
Chevy sedan. The completed car, as 
shown January 1953, was a clean, 
rounded design free of frills and doo- 
dads. The only eyebrow-raising fea- 
ture was the jet-pod taillight. 

Engine-wise, the biggest gun in 
Chevy's arsenal at the time was a 105- 
hp, 235-cu.-in. Six — fine for a Chevy 
sedan, but not for a hot sports car. 
Chevy engineers turned to the hot- 
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rodder's notebook and by bumping 
compression, adding three side-draft 
2-bbl. carbs, a solid-lifter cam, heavi- 
er valve springs and dual exhausts 
were able to squeeze out 150 hp. 
Chevrolet then compromised this 
achievement with a 2-speed Power- 
glide automatic. 

The Corvette knocked 'em dead, 
and the car was rushed into produc- 
tion — 300 copies, all in Polo white. 
Base price was $3498, a tenth of what 
the originals are worth today. 

The original body design was car- 
ried through the '55 model year, and 
the car picked up its first V8 and its 
first manual (3-speed) transmission. 
But sales were dismal.' Poor handling 
and the automatic transmission 
turned off serious sports-car buffs 
while the boulevard set scoffed at 
leaky side curtains and lack of exteri- 
or door handles. 

Nudged to the brink of extinction 
by poor sales, the Vette was rescued 
in '56 largely by the efforts of a bril- 
liant Belgian-born Chevrolet engi- 




neer, Zora Arkus-Duntov. Heading 
up a full-bore Corvette racing pro- 
gram, Duntov helped develop special 
engine, chassis, suspension and brake 
hardware that earned the car true re- 
spect on the track and true sports-car 
status on the street. Convenience and 
comfort items weren't ignored either, 
with real roll-up windows, power- 
operated ragtop and optional hard- 
top. Sales jumped to a record level. 

While the Corvette was evolving 
from '58 to '62, a separate project was 
unfolding in styling that would radi- 
cally alter the basic concept. The 
project, code-named XP-720, was 
started in 1959 as a redesign along the 
lines of Bill Mitchell's Sting Ray rac- 
er, and hit the showrooms for 1963. 



Prime Movers: The Vette Engines 




sat, 



Original Blue Flame Six of 53- 55 (left) gave way to versatile small-block Chevy V8 (right). 



THOUGH THE CORVETTE began 
life with a 6-cylinder sedan engine, 
this car's power heritage dwells on one 
quantity only: the massive thrust of an 
ail-American V8. When the Chevy 
small-block V8 came along in 1 955, the 
Blue Flame Six was quickly forgotten. 
Initially available in 265-cu.-in. trim 
(195 hp), the small block has since 
been through several capacities — 283, 
327 and 350. Tops was the injected 




327 of 1 964, capable of 375 hp. 

The true thunder years, though, 
were '65 through '74 — the big-block 
era. Ranging from 396 cu. in. to 454, 
the big-block V8s were capable of 
gross hp as high as 500-plus. 

The big blocks are long gone, but the 
small-block V8 — whether it's the port- 
injected base engine or the new Lotus 
32-valve twin-cam LT-5 — will continue 
to be the heart of the Corvette saga. 



Big-block era was typified by tripower 427 (left). Current 350 (right) uses port injection. 



The new Corvette had a brand-new 
body and rode on a brand-new chassis 
that featured a fully independent rear 
suspension. Among the significant 
number of firsts for the '63 was the 
availability of a closed-coupe model 
(with the distinctive split rear win- 
dow). Performance options included a 
360-hp fuel-injected engine and a 
road-race package — option code Z06. 

The boulevard set also got their 
share — better road manners and com- 
fort, plus luxuries like a/c, power 
brakes and steering. 

Performance was at its zenith dur- 
ing this period with big blocks (396 in. 
starting in '65) available with up to 
435 hp. A. special L-88 option designed 
for race use was rated at 430 hp, but 
the real output was well over 500. 

In 1968 the Corvette was totally 
redesigned inside and out. Longer, 
narrower and with a Kammback tail 
section and removable rear window, 
the new body was styled after the 
Mako Shark show car. The Vette also 
gained weight, scaling in as high as 
3600 pounds. 

The Stingray (one word this time) 
returned in '69 as did massive power 
in the form of tricarb 427s and two L- 
88s, one cast iron, the other the $3000 
all-aluminum ZL-1. 

The power parade continued in 
1970 but on a lesser scale. Gone was 
the powerhouse 3-deuce 427. In its 
place was a 4-bbl. 454 big block rated 
at 390 hp. A 460-hp version— the LS- 
7 — was available over the counter. 
Emissions regulations rolled in and 
squeezed the life out of performance 
and the '70s saw a number of lasts for 
the Corvette. The LT-1 vanished 
from the option sheet after '72, dual 
exhausts died after '74 as did the last 
of the big blocks — an emasculated 
270-hp 454. Roadster models disap- 
peared in '75 and the Vette was 
pumped full of luxury and comfort fea- 
tures. Still, in 1979 the Corvette set 
an all-time sales record of 53,807. 

Weight reduction was the priority 
of the '80s. Everything that could be 
lightened was. Windshield and roof 
panels were thinned, as were hood 
and doors. Aluminum was used for 
the crossmember and differential 
case and the frame was lightened. 

( Please turn to page 100) 
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Chevrolet engineers use the world's race tracks to forge 
leading-edge automotive technology. 



BYLEN FRANK. 

West Coast Editor 

PM Photos by Taylor-Constantine 

THEN: THE FIRST Cor- 
vette was crude — not very 
promising as an instrument 
to take on the best pro- 
duction sports cars in the world. In 
fact, it looked as if it might have a 
rough time surviving at all. 

NOW: After a Corvette won the 

POPULAR MECHANICS • SEPTEMBER 1988 



last race of the SCCA's Escort Endur- 
ance Series in 1987, completing a 3- 
year clean sweep, the SCCA changed 
the rules to exclude Corvettes. 

What happened between the first 
Blue Flame Six/Powerglide Corvette 
of 1953 and the last SCCA-eligible Z- 
51 Corvette of 1987 can be broken 
down into a few experimental cars, a 
handful of racing cars and a stream of 
improving production hardware. 

Two secret weapons were the all- 
conquering Chevy small-block V8, 



and a European emigre named Zora 
Arkus-Duntov. The V8 was installed 
in 1955 — a passenger-car engine that 
was designed to be potent and inex- 
pensive to build. It now makes well 
over 100 hp/liter in racing trim, and 
shows no signs of ending its develop- 
ment. It is the one element that runs 
throughout the Corvette saga. 

The Hardware 

■ Small-Block V8— It combined 
short stroke, low reciprocating 
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weight, very light (for a pushrod en- 
gine) valve gear, and low overall 
weight with good breathing and con- 
stant development. The first Duntov- 
cammed versions were good for 7000 
rpm and 250 bhp (SAE gross) from 
265 cu. in. A current 366 small block 
built for racing has 600 to 700 net hp, 
normally aspirated, on racing fuel. A 

■ Fuel Injection — This was " 
really intended to improve volu- 
metric efficiency, increase fuel 
economy and reduce air pollution. 
Chevy's (and Pontiac's) Rochester in- 
jection was constant flow rather than 
the timed Bosch mechanical injection 
used by Mercedes, much better suited 
to volume production. The ultimate 
fuel-injected small block was good for 
375 hp from 327 cu. in. in 1964-65. 

■ SS— The Corvette's debut in inter- 
national racing was at the Sebring 12- 
Hour in late March, 1957. Three were 
entered. They didn't win, or even 
come close, but the potential was im- 
pressive, even to seasoned veterans 
like Juan Manuel Fangio and Stirling 
Moss. 

The space-framed car weighed in at 
a competitive 1850 pounds and fea- 
tured exotica like magnesium body- 
work, a bubble top, DeDion rear sus- 
pension, twin A-arms up front and a 
315-hp small-block sporting alumi- 
num heads with oversize valves. 

Duntov actually produced two 
SSs — one mule and one finished rac- 
ing car. The racing car was built with 
full Motorama finish, but no time left 
for sorting or practicing, and, predict- 
ably, it failed to finish. 

■ Sting Ray— Mitchell and GM Styl- 
ing were able to obtain the refur- 
bished mule SS chassis. He had Larry 
Shinoda design a new body for it 
based on a very advanced production 
proposal, and the Sting Ray was born. 

Disproving the adage about there 
being nothing as old as last year's rac- 
ing car, the Sting Ray remained com- 
petitive through 1960, running 
against Reventlow Scarabs, Lister 
Jags and Lister Corvettes, Birdcage 
Maseratis and the latest Porsches. It 
was a private entry and got precious 
little official help from Chevrolet or 
GM even though Bill Mitchell was a 
VP. After its racing days, the Sting 
Ray became a show car. 

■ Production Racing — The Corvette 
had a few high-tech touches — Ro- 
chester fuel injection, the close-ratio 
Borg- Warner T-10 4-speed transmis- 
sion, Bendix Cerametallic brake 
linings — but it was crude when com- 
pared to its principal adversaries. The 
ladder frame, iron engine, sedan front 
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Bill Mitchell's portentous Sting Ray racer of 
1 959 (top) rode on the same chassis used In 
the pre- Sebri ng development of the SS 
(opposite page, top and Insets), two years 
earlier. Though disappointing In the 
Sebring race, SR-2 (left) showed vast 
potential. Be-flnned SR-2 was another 
Mitchell product. Grand Sport Corvettes 
| above and below) were conceived to 
combat Ford's Cobra In the mid 60s, 
though only five were built. 
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suspension, iron drum brakes, solid 
rear axle and excessive weight were 
far from state-of-the-art. 

Nevertheless, from 1957 until 1962, 
when the Shelby Cobra came along, 
Corvettes kicked the daylights out of 
assorted Jaguar XKs, Mercedes 
300SLs, Porsche Carrera Speedsters 
and Ferraris all over the country. 
■ CERV I— The Chevrolet Experi- 
mental Research Vehicle I was not a 
racing car. It was only a coincidence 
that it was built to fit all of the In- 
dianapolis specs. Indy was just the 
barest possibility. Pikes Peak (where 
Duntov set a record in 1956) was the 
real target. 

The next target was the new Day- 
tona Motor Speedway, where the re- 
cord was held at 176-plus by an Indy 
car. The CERV I engine was a very 
special (high-silicon alloy block, alloy 
heads, ram tuning on the Rochester 
injection, magnesium clutch housing) 
small block rated at 353 hp. It went 
167 mph. 

Duntov turned to further engine 
development and a dual-turbo ver- 
sion of the light-alloy engine was 
produced with 500 hp. No record 
fell to this pioneering effort but a 
later 366 small block ran 206 mph at 
GM's Milford test track. 

CERV I gave Chevy experience 
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with mid-engined design, transaxles, 
high-speed aerodynamics, the Reyn- 
olds 390 high-silicon light-alloy block 
casting technique, ram tuning and the 
rear suspension used in production 
cars from 1963 through 1982. 
■ CERV II— Chevy General Manager 
"Bunkie" Knudsen wanted to get back 
into racing so the CERV II was 
planned for the international proto- 
type class with a 4-liter version of the 
small block using special 3-valve sohc 
heads (run by Mickey Thompson at 
Indy). Titanium was to be used for 
hubs, connecting rods, valves and ex- 
haust manifolds. 

The car was to weigh under 1400 
pounds. At the same time, an auto- 
matic racing gearbox was designed 
with no power-wasting hy- 
draulic coupling. C 
struction was started 
almost at the same i 



time Knudsen was ordered to stay out 
of racing. 

The CERV II was eventually built 
with an advanced 4wd unit, using two 
torque converters, a glued-together 
steel and aluminum monocoque, very 
wide wheels, low-profile tires and 
body by the team of Shinoda and La- 
pine again. It finally used an injected, 
alloy, sohc377-cu.-in. V8. 

The plan was modified to use the 
CERV II as a response to Ford's GT- 
40. GM management killed that, so 
the car was used as a research tool for 
a mid-'60s super-Corvette that also 
failed to reach production. 
■ Grand Sport — When corporate 
management forced Knudsen to turn 

< Please tu rti to page 102) 




Corvette Is 
now starring in 
Its own racing series. 
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Hot-rod muscle versus 
high-tech finesse. 

BY RICH TAYLOR 
Contributing Editor 



TALK ABOUT tough assign- 
ments. I've just spent 8 
hours at Englishtown Race- 
way Park, Englishtown, 
New Jersey, onacloudless 75° day, al- 
ternating between a brand-new Z-52 



Corvette roadster and a 60,000-mile, 
all-original 1966 327/350. The idea is 
to decide which car I like better, flog- 
ging them around the skidpad, weav- 
ing through the slalom, and smoking 
down the quarter-mile. Ed Fischer, 
who owns this Sunfire Yellow '66, 
asked, "You get paid to do this?" 
Then he shook his head in disbelief. 

The plan was to compare two Cor- 
vette roadsters, two decades apart, 
but roughly the same in price and per- 
formance. Ed's roadster had a base 
price of $4084, and cost $5100 with a 




long list of options in 1966. It's just 
been appraised at $35,000, which if 
anything is a little bit low. Our '88 
roadster has a base price of $34,820, 
but the inevitable extras brought the 
list price up to $38,013. 

The '88 has the Sport Handling 
Package (RPO Z-52), which means it 
has Delco/Bilstein gas shocks, 13:1 
steering, heavy-duty suspension, an 
engine oil cooler and, most important- 
ly, P275/40ZR-17 Goodyear Eagle 
GTs on 9.5-in. x 17-in. cast-alloy 
wheels. The engine is Chevy's classic 
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Current Corvette gets exceptional sticking 
power from massive 275/40ZR-1 7 Goodyear 
Eagle Tires. Port-injected, 350-cu.-ln. small 
block makes 245 hp and 345 lb. ft. of torque. 
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350-cu.-in. (5.7-liter) V8, with alumi- 
num heads, Tuned Port Injection and 
roller valve lifters. 

This hot V8 is rated at 245 hp (SAE 
net) at 4000 rpm and 345 lb. -ft. of 
torque at 3200 rpm. Our rough con- 
version table gives an equivalent of 
about 317 hp under the old SAE gross 
horsepower rating system in use back 
in 1966. The transmission is a Doug 
Nash 4-speed manual with overdrive 
on the top three gears. Differential 
ratio is 3.07:1. ABS 4-wheel disc 
brakes are standard, and curb weight 



of the car is given as 3229 pounds. 

Ed Fischer's '66 is totally stock, 
with the original hydraulic-lifter L79 
327-cu.-in. V8, rated at 350 hp (SAE 
gross) at 5800 rpm, 360 lb. -ft. of 
torque at 3600 rpm. Running our con- 
version the other way gives an equiv- 
alent of about 270 hp (SAE net). The 
transmission is the M20 4-speed man- 
ual, driving a 3:36:1 differential. It 
has 4-wheel disc brakes, and a curb 
weight of 3230 pounds. 

The single greatest automotive ad- 
vance in the past 20 years has been in 



tire design and construction. So, since 
Ed Fischer's '66 was wearing its stock 
Gold Line 7.75-15 bias-plys on knock- 
off alloy wheels, we replaced them for 
our performance testing with 
225/70VR-15 Goodyear Eagle 
GTs — the fattest tires we could fit un- 
der the fenders without rubbing. 

On paper, these two Corvettes are 
about as evenly matched as they could 
be, despite their age difference — the 
same size, the same power, the same 
weight. The new Corvette's immense 

(I'leaxc turn to page W.i) 




Ed Fischer's 1966 roadster Is propelled by a 
327-cu.-in., small-block V8 rated at 350 hp 
(SAE gross | and 360 lb. -ft. of torque. Narrow 
tires hampered the car's handling. 
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A PM exclusive: Our hands-on encounter with the future. 



BY TONY SWAN, Automotive Editor 
PM Photos by Martyn Goddard 




ULTIMATE CORVETTE. In 35 years, 
those two words have had plenty of 
exercise. The SS. SR-2. Grand Sport. 
Mako Shark. XP-880. Contenders 
have been plentiful. 

But surely this car puts all previous claim- 
ants in the shade. Surely the Corvette Indy will 
elevate Chevy's sacred nameplate beyond 
mere world class into the rarefied regions of 
the Porsche 959, Ferrari Testarossa and Lam- 
borghini Countach. 
If it ever reaches production. 
And this is not beyond the realm of possi- 
bility. Although GM normally resists low- 
volume exotics, the Corvette Indy has gone 
well beyond its original scope. What began 
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a concept car for the 1986 Detroit Auto Show 
has expanded into a full-scale prototype pro- 
gram. The car shown here is Phase II. Phase III, 
already in the works, will be a preproduction 
edition. 

Phase I, which went from clay model to fin- 
ished show car in six weeks, was not a runner. 
Ramrodded by Jack Schwartz, ex-PPG pace- 
car maven, currently with Chevrolet Special 
Vehicles, the show car had no underpinnings 
— only an Ilmor-Chevy Indy car motor 
plunked into the engine bay. 

But the shape was enough to light the 
not-readily-flammable imaginations of 
GM's decision makers, and Schwartz 
moved on to development of the car you 
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see here. At this point, Lotus entered 
the picture, partly because GM's new 
subsidiary was already at work on the 
aluminum LT-5 32-valve dohc V8, 
partly because mid-engine supercars 
are this firm's stock in trade. 

Schwartz and Lotus worked out an 
impressive hardware list — fully ac- 
tive suspension, full-time 4vvd and a 
filament-wound carbon-fiber back- 
bone chassis with a load capacity of 83 
tons per square inch, compared to 
about 18 for a comparable steel struc- 
ture. (ABS braking and 4-wheel 
steering will wait for Phase III.) 

The car's front and rear suspen- 
sion — a maze of A-arms and power 
rams — are bolted to subframes rigid- 
ly mated to the central tube, rigidity 
being the key to an active system. 

The LT-5 engine, its intake runners 
exposed as part of the car's design, 
sits crossways behind the passenger 
compartment. It's mated to a modi- 
fied Olds Toronado transaxle. 

There are also interesting items in- 
side the car. Schwartz insisted on 
multiplex wiring, rearview TV, elec- 
tronic instrumentation and ETAK- 
satellite navigation. 

The car rides on huge tires specially 
developed bv Goodyear — 275/40ZR- 
17 front, 315/35ZR-17 rear— which 
give the car plenty of stick, with or 
without active suspension. Those 
wheels — 12 in. wide — were machined 
from solid aluminum billet. 

We picked up plenty of information 
when we visited the Lotus facilities, 
near Norwich, England. But what we 
really wanted to do was drive the car. 
And finally we did, on the Lotus test 
track. With the plastic canopy cinched 
down and the LT-5 grumbling at idle, 
the Corvette Indy feels more like a 
fighter plane than a car, pretty much 
what its designers had in mind. 

There's quite a bit of noise, some 
from the engine, more from the ac- 
tive-suspension pumps, but Schwartz 
and his Lotus compatriots will have 
this under control in Phase III. 

The LT-5 in the Corvette Indy bore 
a very early serial number — 002 — but 
it still made plenty of torque and, once 
rolling, stirred the 3300-pound proto- 
type along with zeal. 

As you'd expect with a half-million- 
dollar prototype, we were cautious, 
particularly with the active system 
ailing. A couple of transducers had 
been damaged in shipment, which led 
to a bit of oscillation in cornering. 

On the other hand, with double A- 
arms all around and massive rubber, 
the Corvette Indy behaves very much 
like a good-riding race car. Again, 
precisely what they had in mind. We 
can hardly wait for Phase III. Wl 




Corvette Indy doors |top) are of scissor-type favored in some Lamborghini designs. 
Interior emphasizes high tech, with rearview TV and ETAK satellite navigation. Overall 
styling is pure exotic, but clean and subdued. Small side windows and/or variable- 
opacity canopy glass are planned for Phase III edition. 
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Office electronics scaled to the home 
can let you work where you live. 



BY RON SCIBILIA 
PM Photos by Hing/Norton 




A WAVE OF NEW technology in of- 
fice electronics promises to change 
the lives of millions of workers who 
collect, analyze or communicate information. 
One immediate consequence of this desktop 
revolution is the potential for greater flexibil- 
ity in choosing where to work. 

Expressways got you down? For the price 
of a commuter car you can set yourself up 
to te/ecommute — not at freeway speed, 
but at electronic speed — taking care 
of business from an office at home 
or on the road. 
Advances in personal-computer 
""^^^ hardware and software continue to 
put even greater power into the hands of 
more and more people — and what power! 
The new generation of 32-bit microcomput- 
ers exemplified by Apple's Macintosh II, 
IBM's Personal System/2 Model 80, Com- 
paq's Deskpro 386 and numerous others of- 
fers processing speed and memory-handling 



1 Canon Cat word processor 

2 Sony ITA 650 phone/ 
answering machine 

3 Canon PC-3 portable copier 

4 Cobra PP-1 10 Print-Phone 
facsimile transceiver 

5 Sharp UX 80 telephone facsimile 

6 Panasonic Apogee copier 

7 Magna vox Videowr iter 450 
word processor 

8 CD-ROM disks 



capabilities that make earlier PCs look like 
Model T Fords. Useful computing power is 
also arriving in smaller packages these days, 
whether it's in mobile portables or down- 
sized desktop models. 

No matter how accessible comput- 
ers become, though, not everyone 
needs — or wants — the full function- 
ality of a modern PC. Accordingly, a 
growing number of manufacturers, in- 
cluding Smith-Corona, Magnavox, 
Brother, Panasonic, Canon and Epson are 
wooing computer-shy consumers with per- 
sonal word-processing systems. These sys- 
tems barter the broader versatility of the PC 
for the simplicity of dedicated writing 
machines. Some of these are termed turbo 
typewriters, built on what is essentially a 
typewriter chassis. Others are really pared- 
down computers. 

In the former camp is 
Smith-Corona's 1- 







HOMEWORK 

piece PWP 7 ($699), one of four word 
processors offered by the company. 
The PWP 7 is a sleek, under-20-pound 
carry-along that can run on batteries. 
It features a flip-up, backlit liquid- 
crystal display, daisywheel printing 
and a built-in,"lOO KB (kilobyte) 3-iri. 
floppy-disk drive. Like its word-pro- 
cessor rivals, Smith-Corona's unit 
keeps its word-processing software 
on a ROM (read-only memory) silicon 
chip for faster, easier access. The 
PWP 7 also includes a 75,000-word 
spelling dictionary. 

Televised typing 

Epson's Elite 400 Plus ($500) 
which uses a dot-matrix 
print head and nonbacklit 
LCD screen, incorporates a 
built-in thesaurus, and takes 
small battery-backed RAM 
(random-access memory) cartridges 
for data storage. The Epson unit has 
connectors for both an optional inter- 
nal modem and a full-size external 
video monitor for extended desktop 
use at home. 

Magnavox, first on the scene with 
an everything-in-one-piece machine, 
now markets several word-processor 
models, starting as low as $400. Its 
Videowriter 450 ($899) features a 
computer-like CRT (cathode-ray 
tube) display instead of a harder-to- 
read LCD. The 450 boasts a 3.5-in. 
microfloppy disk for storage, a 





60, 000- word spelling-checker diction- 
ary, 50,000-synonym thesaurus and 
mailmerge capability. Also built-in is 
a quiet and fast thermal-transfer 
printer (with sharp 24 x 36 dot resolu- 
tion) that prints on bond paper. 
There's also a parallel interface for at- 
taching a different printer, if you de- 
sire. A new model, the Videowriter 
4500, set to hit the market shortly at a 
projected price of $999, adds an RS- 
232C serial port for interfacing with 
an outboard modem or a facsimile 
transceiver. 
Brother International's WP-500 

fword processor ($1 199) adopts 
\ Magnavox's 1-box approach 
I with a built-in CRT, but uses 
a 15-character-per-second, 
daisywheel printer for type- 
writer-like print quality on 
any paper. Panasonic's KX- 
W1500 ($900) closely resembles 
Brother's in offering a 9-in. built-in 
monitor, disk drive and daisywheel 
printer for letter-quality output. 

The Canon Cat "work" proces- 
sor — as Canon calls its intriguing ven- 
ture into this area — is the brainchild 
of computer designer Jef Raskin, 
touted as the original "Man Behind 
The Macintosh." Canon's unit shares 
surprisingly little with that computer 
except for a 9-in., high-resolution, 
black-on-white CRT display. 

Unlike the graphics-oriented Mac- 
intosh, the Cat ($1495) is text-based, 



with both word processing (including 
a 90,000-word dictionary) and tele- 
communications software stashed in 
ROM for snap-your-fingers accessi- 
bility. Additional software is avail- 
able on disk for generating forms and 
customized mailings. As standard 
equipment, there's also a 3.5-in. mi- 
crofloppy-disk drive, on-board 1200- 
baud modem, and serial and parallel 
interfaces. A printer is separate. 

Phone etiquette 

Impressive as these computers and 
word processors are, perhaps the 
most exciting developments are in 
communications and new data-access 
applications. 

Telephone-answering devices 
(TAD) have been a key element in the 
development of the desktop revolu- 
tion. In addition to stand-alone TADs, 
most manufacturers now offer inte- 
grated devices that combine the 
phone and TAD in a single chassis. 
Most models, such as Sony's ITA-650 
($250), incorporate convenience fea- 
tures such as speakerphone, beeper- 
less remote control, and multiple 
memory banks for 1-touch dialing. 
Now, you can even use your computer 
as a TAD. Several add-on accessories 
will enable your computer to send and 
receive voice messages over the tele- 
phone. Products such as Natural Mi- 
croSystems' Watson ($149) and The 

i I'lvusi turn ti> iingc '.)',) 



Set Up Your 
Office-At-Home 

THE NICEST THING about today's 
home-office electronics is the f lex- 
ibility of the hardware. Some compo- 
nents will perform double-duty, en- 
abling you to expand when needed. 

For example, a telephone/fax ma- 
chine can double as a convenience 
copier until you're ready to invest in a 
regular plain-paper copier. Meanwhile, 
your computer (or word processor), 
through its communications modem, 
will let you access on-line data banks 
until you're ready to add a CD-ROM 
reference library. 

Telecommunications is the linch-pin 
of any business, including an office-at- 
home. A telephone-answering device is es- 
sential. Ideally, the incoming business line 
should be different from your residential num- 
ber. Ideally too, your computer ought to have a 
separate, dedicated line for modem communi- 
cations. Ditto for the fax — though these two 
might share if you don't use both together. 
Physically, an L-shaped worktable is most 
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To make the most of space 
In a home office, use desktop 
areas above storage space 
for components you don't 
have to sit In front of to operate, 
such as copiers, printers. For con- 
venience, situate the phone so that 
the cord doesn't cross workspace. 



efficient, letting you wheel from component to 
component through the kneehole. Since you 
don't need to sit at a printer or copier, deploy 
these components over drawers or files. Place 
your phone according to your writing hand: To 
the left for righties, vice-versa for southpaws. 
This prevents the handset cord from crossing 
your writing or typing area.— S.A.B. 
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We carve chop, glide glass and go airborne to test 
the best of the new jet-powered, personal watercraft. 

BY JOE SKORUPA, Boating/Outdoors Editor 
PM Photos by Skip Gandy 



YOU CAN TEACH an old 
hotdogger new tricks. 
Climb aboard a jet-powered 
personal watercraft and 
you'll be surprised at how soon you'll 
hammer the throttle and whip it into 
high-speed power slides, carve tight 
turns, skitter backward and spin com- 
plete donuts. Before long you'll be 
crashing the surf and jumping waves 
like a frisky dolphin. 



At least that's how it went with the 
PM test team recently in the crystal- 
line waters of Florida's Captiva Is- 
land where we assembled a fleet of 
five 2-person watercraft and put them 
through a battery of tests. 

The personal-watercraft scene has 
exploded in the past two years with 
more than 100,000 units sold annually 
and new designs and models popping 
up like umbrellas in a rainstorm. 



We decided it was time for PM's no- 
holds-barred comparison test treat- 
ment. A winner was selected after a 
series of speed and handling tests and 
observations made during three days 
of hard running. But our ultimate cri- 
terion was ridability, a combination of 
performance and operational ease 
that allows an average person to do 
what these exhilarating machines 
were designed to do — have fun. 
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Despite back-of-the-pack speed 
and acceleration marks, the craft is 
more than fast enough for thrills. It 
can, in fact, pull a waterskier. 

Features we liked were a padded 
steering column, bow and stern lifting 
hooks, padded knee rest, rub rail, 
bow bumper and a visibility spout 
that shoots a thin geyser 10 ft. high as 
an eyecatcher to alert bigger boats. 

Of special note are two stowage ar- 
eas, a rarity among the fleet. One is a 
self-draining compartment beneath 
the seat that can be used as an ice 
chest, and the other is a smaller rear 
porthole compartment. 

A slight deviation from the craft's 
overall high-tech user-friendliness is 
the necessity to premix fuel and oil 
(50-to-l mixture). 

The WaveRunner isn't the fastest 
craft in the water, but it is the least in- 
timidating and an ideal minijet for rid- 
ers of all skill and fitness levels. 



TEST PARAMETERS 

All models were stock 2-person, jet- 
powered personal watercraft. Top-end 
speed (solo and double), acceleration 
and performance course figures are the 
result of averaging four test runs for each 
watercraft. Acceleration figures 
represent the time it took each craft to 
cover a 100-ft. course from a dead stop. 
Quarter-mile performance course began 
from a dead stop and included two short 
sprints and three 180° turns. 



OVERALL RANKING/MAKE/MODEL 


1 . BOMBARDIER SEA-DOO 


2. YAMAHA WAVERUNNER 


Length/Beam Height Weight 


96741.5736.273651b. 


109740734.573461b. 


Engine Displacement/Hp Rating Fuel Capacity 


580 cc 55 hp/8.7 gal. (2.2 gal. reserve) 


496 cc 32 hp 5.8 gal. (1 .06 gal. reserve) 


Top End Solo. Double (mph) Ranking 


38.13 mph, 35.5 mph 2 


32.88 mph, 31 .0 mph/4 


Acceleration 0-1 00 ft. (sec.) Ranking 


3.61 sec. 2 high-torque throttle response 


4.06 sec. 5, last enough for thrills 


Performance Course (sec.) Ranking 


27.04 sec/3, best of the easy sit-down craft 


27.1 3 sec. 4, whips through turns if rider stands 


Rider Friendliness/Ranking 


Minimum learning curve required/2 


Inspires total confidence right from the start 1 


Stability At Speed, Rest Ranking 


Solid at speed, some balance necessary at rest 2 


Most stable platform in the fleet/1 


Cornering, Handling Ranking 


Mod-V hull pays off in tight turns/1 


Flat hull rounds out turns, but still superb 2 


Riding Double Ranking 


Good ergonomics and superior power 1 (tied) 


Easiest to control, comfortable 1 (tied) 


Fun Factor Ranking 


A pussycat starting, but a tiger when pushed/1 (tied) 


Low on physical demands, great spinouts 1 (tied) 


Price As Tested 


$4199 


S3905 


Address 


Bombardier, 185032nd Ave., Lachien, 
Quebec, H8T3J7. Canada, (514)636-5994 


Yamaha Marine. 6555 Katella Ave. , 
Cypress. CA 90630, (714) 761 -7821 
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Bombardier Sea-Doo 

Built with a unique blend of rider- 
friendly design and high-performance 
power, the Sea-Doo was the test 
fleet's most consistent finisher and 
the personal watercraft we would 
most like to own. 

The newly introduced Sea-Doo 
beat the fleet in cornering/handling, 
and tied for first in fun factor and rid- 
ing double. It finished second in all 
other categories, except on the per- 
formance course where it came in a 
close third. 

The hull, similar to a modified-V, is 
flat in the stern for mounting stability 
and knifed in the bow for slicing chop 
and carving tight turns. 

Features we especially liked were 
self-righting flotation, stowage com- 
partment forward of steering column, 
soft seat, padded steering column, 
nonskid footwell and bumper rail. 

The winner displayed an interest- 



ing split personality unique among 
our test fleet. It was a pussycat in 
ease of operation, shortness of learn- 
ing curve, riding double and level of 
athletic skill and fitness required. But 
its mod-V hull and spunky Rotax en- 
gine gave it surprising handling and 
high-performance punch. 

At first, Sea-Doo's high-torque 
throttle response may seem intimi- 
dating, but as you gain experience it 
becomes a performance advantage. 

Yamaha WaveRunner 

The fleet's clear winner in overall ease 
of operation, with first-place rankings 
in rider friendliness, stability at speed 
and rest, fun factor (tied) and riding 
double (tied) was the WaveRunner. 

Novice riders will feel total confi- 
dence right from the start. A flat hull 
makes the craft ultrastable for mount- 
ing, a solid platform for riding double, 
and unsurpassed in spinouts. 





YAMAHA WAVERUNNER 



Wetbike Tom Cat 

The Tom Cat is the motorcycle of the 
waterways. Its ergonomics, profile, 
handling characteristics and level of 
skill required make it feel more like a 
street machine than a watercraft. 

It scorches the water like a hot 
street machine, too. The Tom Cat 
whipped the fleet in top-end speed 
(solo and double), hole-shot and per- 
formance course times. It left the wa- 
ter practically steaming. 

But raw power and speed don't tell 
the whole story. Novices have a diffi- 
cult time mastering the Tom Cat: Its 
high-off-the-water profile makes you 
do a balancing act simply to sit still. 
Then you have to crank the throttle to 
get it planing, forcing you to zip along 
faster than most beginners wish to go. 

Once you learn to get going in a 
straight line, the next intimidating 
experience is turning. This is done not 
by using the handlebars, but by lean- 



ing hard into the turn. All of this takes 
practice, patience, skill and strength. 

Noteworthy features include self- 
righting flotation, bilge pump, gas 
gauge and the Hydro-Link suspen- 
sion system that keeps the front ski in 
contact with the water at all times. 

Despite its high degree of difficul- 
ty, the Tom Cat was surprisingly for- 
giving when riding double and clearly 
the fleet leader in pure performance 
thrills. Once you pay your dues, the 
Tom Cat rewards you with a true wet- 
and-wild personal-watercraft ride. 

Kawasaki Jet Ski X-2 

The most agile craft in the fleet was 
the venerable Jet Ski, which was 
equipped with a removable X-2 nose 
and pontoon set to increase stability 
and allow riding double. 

Unlike other manufacturers, which 
are designing 2-person, sit-down 
models, market-leader Kawasaki of- 



fers a removable system that alters 
the basic craft's flotation and perfor- 
mance characteristics. The result is a 
slight loss of speed and cornering abil- 
ity that's offset by a gain in rider- 
friendliness. 

The nimble Jet Ski, which can turn 
on a dime and give 9 cents change, fin- 
ished a solid second on the perfor- 
mance course and third in hole shot. It 
finished last in top-end speed catego- 
ries, but hit a respectable 32 mph solo. 

Because of its narrow 27-in.beam, 
the craft requires a better-than-aver- 
age sense of balance. However, once 
you're up everything else comes easi- 
ly, especially if you attempt them at 
beginner speeds. 

Several Jet Ski features were 
unique among the fleet, especially 
handlebars that adjust to three driv- 
ing positions, adjustable trim nozzle 
and automatic circling at idle speed 
( Please turn to page wo) 




3. WETBIKE TOM CAT 


4. KAWASAKI JET SKI X-2 


5. FAZER FAZE II 


96" 26 42 3181b. 


88739"/35"/276 lb. 


95" 42.5"/25" 250 lb. 


798 cc 60 hp 9 gal. fro reservei 


650 cc 52 hp 4.2 gal. (1 gal. reserve) 


430 cc 40 hp 3.5 gal. (no reserve) 


38.62 mph. 36.5 mph 1 


32.0 mph, 29.0 mph 5 


36.75 mph, 32.0 mph 3 


3.58 sec. 1 . leaps at touch of throttle 


3.87 sec. 3. within a fraction of the leaders 


3.98 sec. 4. near the back in a very quick fleet 


25.41 sec. 1 . like riding a rocket 


26.52 sec. 2 agility makes up for slower speed 


27.38 sec. 5. best as a straight-ahead scorcher 


Tires out experts, beats up novices 5 


Erect riding position contributes to fatigue 4 


Quick learning curve, unintimidating'3 


Superb balance necessary at rest, less at speed 5 


Narrow beam requires balancing act 4 


Hard to tip, but chop can come over bow at idle/3 


Experts use balance and muscle, novices wipe out 5 


Can turn on a dime with practice/3 


Lean hard and use muscle for turns/4 


Relatively easy once you learn how/2 


Stern is buried, ergonomics are tight 3 


Low and cramped seating position/4 


Challenging, and high-performance champ 2 


Nimbleness a blast when you can use it 3 (tied) 


Fine slides and donuts, superb straight-ahead/3 


$4339 


$3750 


$3795 


UltraNautics Wetbike, 620 W. Hueneme Rd., 
Oxnard, CA 93033, (800) USA-WETT 


Kawasaki Motors, Dept. TBM, P.O. Box 25252. 
Santa Ana, CA 92799. (71 4) 541 -521 7 


Werks Fazer Marine, 3552 St Johns Indus. Pkwy., 
Jacksonville. FL 3221 6. (904) 64 1 -7 1 67 
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Make your child's dream a reality with our fun-to-build superbed. 



BY NEAL BARRETT 
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HAVE YOU EVER noticed 
how a large cardboard box 
or an old sheet draped over a 
few chairs will keep a child 
occupied for hours on end? Imagina- 
tion goes into high gear as the real 
world becomes magically trans- 
formed into a scaled-down fantasy en- 
vironment. Too often, however, a 
child's impromptu play takes over the 
entire living room prompting parents 
to occasionally wonder if they're loos- 
ing their own hold on reality. 

Our solution is to give the kids 
the space they need to play and 
solve a few grown-up problems. 
By combining our fantasy struc- 
ture with a bed and incorporat- 
ing much needed toy storage 
space, the kids can have their 
fun without turning the rest of 
the house upside down. 

You may be wondering, how- 
ever, whether your skills and 
equipment are up to handling 
such a project. Well, we've 
worked out the construction de- 
tails with the do-it-yourselfer in 
mind. While fancy equipment 
will make the job go faster, all 
that's required are a circular 
saw, drill, a few clamps and the 
most ordinary hand tools. 

The choice of material is No. 2 
common pine. This wood is available 
at most building supply outlets. How- 
ever, there is a trade-off with using 
this grade of pine. It can shrink, cup 
or warp after it's been in your home 
for a while. 

Be sure to let it adjust to indoor hu- 
midity for at least two weeks before 
starting the project. 

Stack the wood with evenly spaced 
%-in.-sq. sticks placed in between for 
good air circulation. 

Because this piece is so large, it 
must be built in subassemblies which 



can then be brought to the room for fi- 
nal assembly. Make sure that you use 
screws during the final assembly so it 
will be easy to remove the bed at a 
later date. 

This project is just one of the many 
great ideas offered in The Breathing 
Room Book available from Western 
Wood Products Assn. , 522 S. W. Fifth 
Ave., Portland, OR 97204. It costs 
$1.95 ppd. and separate plans for 
most of the projects are available for 
75 cents. 




A child's bed is a castle. And, surrounded by favorite 
what better place to nestle down for a nap. 



Building the base 

Begin by cutting the % stock to size 
for the base frame parts. Make sure 
that the cutting lines are marked 
square and positioned accurately. 
Use a ripping guide with your circular 
saw for ripping the frame pieces to the 
specified width. 
Lay out equally spaced positions for 
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the cross blocks on the long frame 
sides and use 8d finishing nails to as- 
semble the four frames (Fig. 1). 
Clamp the frames together (Fig. 2) 
and secure them with 2-in. No. 8 fh 
screws. 

Next, cut the %-in.-thick birch ply- 
wood platform to size and lay it in 
place on the frame. Bore and counter- 
sink pilot holes for V/ 4 -m. No. 8 fh 
screws and secure the plywood. 

Cut the long 1x12 frame caps (G) to 
length and nail in place with 8d finish- 
ing nails (Fig. 3). Then, mea- 
sure and install the short end 
cap. Cut the 1x12 trim boards 
for the head and foot of the bed, 
nail in place and then install the 
side trim boards. Check to make 
sure that the edges of the trim 
boards are flush with the cap 
boards and plane if necessary 
(Fig. 4). Install the narrow in- 
side trim boards as shown in the 
drawing (Fig. 5). 

Module construction 

The majority of the bed struc- 
ture is comprised of stacked 
box-type modules, as shown in 
the drawing, 
toys. It's a good idea to cut all the 
parts for the modules before be- 
ginning to assemble them. 
Assemble the modules with 6d fin- 
ishing nails (Fig. 6). Note that mod- 
ules 1 and 3 have interior partitions. 
Attach these partitions to the tops 
and bottoms and then nail the remain- 
ing pieces in place. Cut the %-in.-sq. 
strips (R) and install on modules 1 and 
3 as shown in the drawing (Fig. 7). 

Begin joining the modules into 
groups by attaching pairs of No. 2 
modules side-to-side with l'/ 4 -in. No. 
8 fh screws. Note that the module 
openings face in the opposite direction 
(Fig. 8). Then, join each pair of No. 2 




1 Lay out assembly lines on base frame 
sides. Fasten sides to cross blocking with 8d 
common nails. Use three nails per Joint. 



2 Temporarily secure the four base frame 
subassemblies with clamps. Then, Join the 
frames together with 2-ln. No. 8 fh screws. 



3 After attaching the plywood platform, se- 
cure the two long top caps followed by the 
short top cap. Then attach the 1 x 1 2 side trim. 
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modules to a No. 1 or No. 3 module as 
shown in the drawing. Pay close at- 
tention to the orientation of the open- 
ings. Finally, attach one No. 5 module 
to the end of module No. 4. Sand all of 
the subassemblies with 120- and 220- 
grit sandpaper. 

Preparing the spacers 

The spacers and shelves are painted 
to contrast with the overall natural 
finish of the bed. We used Eaglo semi- 
gloss Pale Magenta No. Q15-44D 
after priming with a quality latex 
primer. It's best to paint them before 
assembly. The spacers need only be 
painted on the edges that will be ex- 
posed when the bed is completed. 

Use a miterbox to cut 1x3 stock to 
length for the spacers. Install the first 



Key No. Size and description ( use) 

A 4 1 Vn x lOVi x TW pine (base side) 
B 2 1 Vh x IC/2 x 64K>" pine (base side) 
C 14 1 M x 10H x 9" pine (cross blocking) 
D 2 IVoxWaxTIVa" pine (frame side) 
E 5 1 Vh x 8% x AOVi' pine (cross blocking) 
K 1 Yax 42 X 77W birch plywood (platform) 
G 4 y4Xll'/ix88'/2"pine 

(base cap/top band side) 
H 1 % x 1 1 '/i x 42" pine (base cap) 
1 4 Vi x 1 1 Va x 64 Vi ' pine (base end /band end ) 
J 4 % x 1 1 '/i x 90" pine (base side/band side) 
K 2 Y< x IYa x 76'// pine (base trim) 
L 1 Ya x Wi x 42' pine (base trim) 
M 6 WxllWx 24%" pine (module 1 face ) 

N 66 %xll'/ixl2"pine 

(modules 1,2,3,4 face) 
0 6 •y4Xll'/ix25 l /2"pine(modulesl,3face) 
P 6 nxll'/ixlS'/^pinetmodulesl.Sface) 
Q 6 YAxUVixWpme 

(modules 1,3 partition) 




4 If the upper edges of the side trim are not 
flush with the faces of the caps, carefully trim 
the edges with a sharp hand plane. 



J Modules 1 and 3 require 3 /t-in.-sq. strips on 
side opening edges to bring edges flush with 
top. Nail with 6d finishing nails. 



layer of spacers to the base with 3d 
finishing nails. Note that all of the 
spacers are set back % in. from the 
outside of the bed (Fig. 9). 

Cut 1x12 stock for the shelves and 
wide spacers. To lay out the wide mi- 
ters on the spacers and shelves that 
cover the top set of modules, lay a 
framing square on the stock so the 
same number on each leg lines up with 
the stock edge (Fig. 10). Carefully cut 
to the line with a circular saw. 

Preparing the top 

Cut the top band cross blocking to size 
from % stock and crosscut the 1x12 
boards for the top band assembly to 
length. Note that the end cross blocks 
(II) are shorter to accommodate the 
keystone base (KK & JJ). Lay out the 

MATERIALS LIST — CHILD'S BED 

R 12 %xy4Xll'/4"pine(modulesl,3strip) 

S 6 Ya x 1 1 V\ x 24" pine (module 3 face) 

T 11 ^xll'/txll'/rpinefmodulesS^.Sface) 

U 24 y4xliy4xl2K4"pine(modules2,5face) 

V 2 V* x IVAx 39" pine (module 4 face) 
W 2 %xllV4X 40V/' pine (module 4 face) 
X 1 Yax lVsx 54%" pine (spacer) 

Y 8 Ya x 1 Vi x 49H" pine (spacer) 
Z 20 Yax VA-x IVA" pine (spacer) 
AA 1 Yax V/ixGiW pine (spacer) 
BB 4 : Kixl'/2x38'/4"pine(spacer) 
CC 9 Ya x 1 Vi x 9V pine (spacer) 
DD 3 Va x ltti X 45" pine (shelf) 

EE 2 Ya x 1 VA x 64K" pine (top shelf) 

KK 2 Ya xUVax 88V2" pine (top spacer) 

GG 2 Ya x 1 1 Va x 66" pine (band cap) 

HH 10 l'AxlO^xll'^pinefcrossblocking) 

II 16 1 Vx x 9 x 1 1 Vi" pine (cross blocking) 

JJ 8 l&xll'/ixllVV'pine 

(keystone blocking) 

KK 4 Ya x 1 1 Va x 1 1 W pine (keystone blocking) 




S Cut the inside trim pieces to size and apply 
to base frame around the plywood. Plane 
edges if necessary so they're flush with caps. 



8 Fasten adjacent modules together with 
1 V,-in. No. 8 fh screws. Notice the orienta- 
tion of the openings as shown on drawing. 



block spacing on the inside and out- 
side top band trim boards. The out- 
side blocks (HH) are placed 11 V 4 in. in 
from the ends of the boards. Then, as- 
semble the two long top band frames. 

The four truss support keystones 
are made by gluing and nailing five 
pieces of % stock that have been cut to 
shape. The center layers of the blocks 
are longer and shaped to accept the 
lower truss corners. 

Cut patterns for the keystone 
shapes (LL & MM) and trace the 
shapes onto the stock. Cut the shapes 
with a sabre saw. Also, cut the two 
keystone gussets that secure the 
truss peaks. 

After the glue has dried, use a belt 
sander to dress the faces of each key- 
stone (Fig. 11). Then, construct the 



LL 16 VAxTYax 9" pine (kevstone component) 

MM 4 iy«x9xll'/i pine 

(keystone component) 

NN 2 lM<x6%x6"pine(gusset) 

OO 4 1V«x3'/2X 66" pine (cross tie) 

PP 4 l'/nx3'/2X 37% "pine (rafter) 

QQ 1 V/*xoVix 78%" pine (ridge) 

RR * 4" No. 14 fh screw 

SS * 2" No. 10 fh screw 

TT * l!/4"No.8fhscrew 

UU 6 7m x 6" lagscrew and washer 

VV 4 JC x 3" lagscrew and washer 

WW 8 V lfi x 4" bolt, washers and nut 

XX * 8d finishing nail 

YY * 6d finishing nail 

ZZ * 3d finishing nail 

Misc: Glue, 120- and 220-grit sandpaper, satin 
polyurethane varnish, latex primer, Eaglo 
paints: Pale Magenta No. Q15-44D, Diana No. 
Q14-14D.* As required. 



6 After cutting components to size for all 
modules, begin assembling modules with 6d 
finishing nails. This is module No. 2. 




9 Cut all spacers and shelves to size and se- 
cure first row to base with 3d finishing nails. 
Spacers are set back 3 A in. from edge. 
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four keystone bases. Each base is 
made by gluing and nailing three lay- 
ers of 117 4 -in.-sq. boards — one from 
6 / 4 stock and two from %-in. -thick 
stock. Prime the keystones and bases, 
and paint any color you'd like. We 
used Eaglo Diana No. Q14-44D semi- 
gloss paint. Lay out the position of 
each keystone on its base and join 
them with 5 /, fi x 6-in.-long lagscrews 
with washers. 

Next, cut the parts for the trusses 
and ridge beam from % stock. To get a 
good fit between the trusses and key- 
stones, temporarily assemble the en- 
tire top band section and clamp the 
truss components in place. Use a 
piece of % scrap to space the rafters at 
the peak where the ridge will be in- 
stalled. Then, secure the lower truss 




1 0 To lay out large top spacer miters, align 
a large steel square so the same number on 
each leg lines up with edge of stock. 




1 3 The upper corner of each truss is secured 
by screw fastening the rafters to keystone 
gusset. Use 2-in. No. 1 2 fh screws. 




1 6 The last level of modules Is capped with 
mitered 1x12 spacers and shelves. Install 
with 1 V 4 -in. No. 8 fh wood screws. 
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corners with 5 /| 6 x 4-in. bolts as shown 
in the drawing. Screw the peak gus- 
sets to the rafters (Figs. 12 & 13). 

Final assembly 

Position the first layer of modules on 
the base and secure to the spacers 
with lV 4 -in. No. 8 fh screws. Attach 
the closed ends of modules 3 and 4 by 
toenailing through the top of module 3 
into module 4 (Fig. 14). 

Attach the next layer of spacers on 
the first row of modules as shown in 
the drawing (Fig. 15). Note that the 
spacers on one end stop short to allow 
the shelf (DD) to be installed. 

Assemble the next two tiers of 
modules in the same way. After in- 
stalling the third level, lay the mi- 
tered 1x12 spacers and shelves in 




1 1 After cutting the keystone shapes for 
supporting the truss, nail and glue pieces to- 
gether and smooth sides with a belt sander. 




1 4 With components completed. Join the 
first tier of modules to base with 1 V 4 -in. No. 8 
fh screws. Toenail modules 3 and 4 at corner. 




1 7 After the top band assembly has been 
secured to the top spacers, secure keystone 
supports In recesses at band frame ends. 



place. Secure with screws (Fig. 16). 

Position the two long top band 
frames over the 1x12 spacers and 
screw in place from below. Install the 
keystone supports (Fig. 17) at the cor- 
ners with 4-in. No. 14 fh screws and 
attach the end trim boards (I). Final- 
ly, position the trusses over the key- 
stones and secure with 2-in. No. 10 fh 
screws (Fig. 18). Install the ridge 
with 5 / J6 x 3-in. lagscrews. 

Finishing the bed 

Fill all nail holes and sand. For a clear, 
durable finish, we used three coats of 
McCloskey's Satin Polyurethane Var- 
nish, thinning the first coat 30 percent 
with mineral spirits. Let each coat 
dry overnight and sand lightly be- 
tween coats. Wl 




12 Lay out truss components and bore 
holes for the 5 / )6 x 4-in. bolts that secure 
rafters to cross ties at lower corners of truss. 




1 5 The second row of spacers Incorporates 
a shelf across the open end. Screw-fasten 
shelf to modules for easy disassembly. 




1 8 Place trusses over keystone supports 
and secure with 2-in. No. 1 0 fh screws. Install 
ridge with 5 /, 4 ■ 3-in. lagscrews. 
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A woodturner's guide to 
gouges, chisels and scrapers. 

BY JOSEPH TRUINI, 
Shop And Tools Editor 
PM Photos by Brian Kosoff 




little free time spent at 
the wood lathe is, for many 
woodworkers, heaven. And the 
reason is simple: Wbodturning is 
fun, easy to learn and very satisfying. 
With a little practice and patience, even 
a novice turner can create an intricately 
shaped spindle, a perfectly proportioned bowl 
or fanciful finial. Also, wood lathes are available in 
a wide variety of sizes and styles to satisfy nearly 
everyone's budget and workspace. 

While the lathe provides the power, the actual shaping of 
the wood blank is done with various turning tools. Here, we've 
gathered together 24 tools that every woodturner should know 
about. Some of the tools are essential to basic woodturning while 
others are more specialized. It's worth mentioning that while a few of the 
turning tools shown are sold in sets, they are usually available individually, 
as well. All the tools shown can be purchased through the mail. 
Most turning tools look pretty much the same - sharpened steel blades fitted with 
large hardwood handles. There are three basic types of turning tools: gouges, chisels and 
scrapers. The size and shape of a tool's blade determines how it's used. Most of the tools 




shown here are standard-strength 
turning tools — the most commonly 
used woodturning tools. 

Heavyweight turning tools with 
thick blades and oversized handles, 
known as long-and-strong tools, are 
available for turning very large, 
heavy projects. 

Conversely, small-scale tools are 
designed for shaping fine, intricate 
details and for turning miniature 
parts such as chess pieces and doll- 
house furnishings. 
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Tool selection 

There's no hard-and-fast rule regard- 
ing which turning tools you should 
own. This depends on the type of 
woodturning you do, size of the lathe 
and your budget. For a novice wood- 
turner, it may be best to begin with a 
starter set of turning tools. Then, add 
tools of various sizes and styles as 
your skills increase. More experi- 
enced turners will be interested in the 
specialty tools shown, such as the spi- 
ral turning tools (No. 1 and No. 2) and 



Glaser/Stocksdale gouge (No. 6). 

Most woodturning tools are made 
with carbon-steel blades. Newer, 
more expensive tools with blades of 
high-speed steel (HSS), will hold a 
sharpened edge about six times long- 
er than carbon steel. For most 
turners, carbon-steel tools suffice 
nicely. However, if you turn hard, ex- 
otic woods, burls, resinous woods or 
laminated blanks, consider the advan- 
tages of HSS tools. Now let's take a 
look at each of the tools shown. 
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1. Eye-style spiral tool — This odd- 
looking tool is used to make bowls in 
the traditional Swedish technique 
known as spiral turning. The tool's 25- 
mm-dia. , ring-shaped cutting edge is 
designed primarily for shaping the 
sides of the bowl. To use, set the lathe 
at a slow speed and hold the tool at an 
acute angle to the spinning bowl. 
Don't force the cutting edge into the 
work. When used properly, the tool 
will shear off corkscrew- or spiral- 
shaped wood shavings. The 16-in.- 
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long tool has a 9!/;>-in.-long hardwood 
handle and costs $27.50 postpaid from 
Woodcraft, 41 Atlantic Ave., Box 
4000, Woburn, MA 01888. 
2. Hook-style spiral tool — To comple- 
ment the eye-style tool above, Wood- 
craft also offers this hook-shaped 
spiral turning tool. The curved edge is 
designed for shaping the bottom of 
the bowl. It's available from Wood- 
craft for $37.70 postpaid. The pair of 
spiral turning tools costs $61.95. Both 
tools have carbon-steel blades and 



must be honed before use. 
3. Detail turning set — These three 
tiny turning tools represent a set of 
eight 7-in.-long tools that are ideal for 
shaping intricate details that would 
be impossible with standard-size 
tools. Use them to turn miniature 
parts or to create embellishments on 
larger turnings. Shown are: a '/*-in. 
parting tool, %-in. skew and : V,, r in. 
gouge. The set also includes a '/n-in. 
gouge, 9 /, i4 -in. round nose, ! '/, i4 -in. 
square nose, %4-in. diamond point 
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and a %,4-in. beading tool. It's $39.50 
ppd. from Woodcraft, 41 Atlantic 
Ave., Box 4000, Wobum, MA 01888. 

4. Side scrapers — This pair of special- 
ly shaped tools is designed to make in- 
ternal, finishing cuts on bowls, trays 
and similarly shaped pieces. The two 
different blade profiles allow you to 
form round-bottom or square-bottom 
bowls. Both the left edge and tip of 
each tool is ground for use. The dual- 
edge tips permit you to undercut re- 
cesses and shape hard-to-reach areas 
safely. The 17-in.-long tools have 9V>- 
in.-long hardwood handles. They cost 
$24.50 each or $42.95 per pair post- 
paid from Woodcraft, 41 Atlantic 
Ave. , Box 4000, Wobum, MA 01888. 

5. Universal scraper — Here's a 
unique turning tool that is actually 
five tools in one. It consists of a blade 
fitted to a large ash handle and three 
interchangeable cutters — skew/full 
round, square and round nose/square. 
The cutters are made of high-speed 
steel and are held securely to the 
blade with a hex-socket machine bolt. 
A hex-key wrench is provided. This 
British-made tool costs $45.95 post- 
paid from Constantine's, 2050 East- 
chester Rd., Bronx, NY 10461. 

6. Glaser/Stocksdale gouge — Devel- 
oped by two accomplished American 
woodturners, this 1-in. spindle gouge 
is the Rolls-Royce of turning tools. It 
features a 19!/2-in.-long black-anod- 
ized aluminum handle fitted with a 6- 
in.-long blade made of supertough 
vanadium carbide. The blade will hold 
its edge eight to 12 times longer than a 
HSS blade. The hex-shaped handle, 
machined from 1-in. bar stock, pro- 
vides a comfortable grip. This hand- 
some, well-balanced tool is designed 
for the serious turner. The 1-in. gouge 
shown costs $112.50. A %-in. bowl 
gouge costs $82. 50. Both are available 
from Garrett Wade, 161 Avenue of 
the Americas, New York, NY 10013. 

7. Fluted parting tool — A parting tool 
is used primarily to make parting-off 
(severing) cuts and diameter-sizing 
grooves. The improved parting tool 
shown features a HSS blade that has a 
shallow flute machined along its cut- 
ting edge. This forms two sharp 
cutting spurs that score the cross- 
grained fibers to ensure smooth, clean 
cuts. The blade is also thinner at its 
top edge than at the bottom fluted 
edge to prevent binding in the cut. It's 
$33 ppd. from Constantine's, 2050 
Eastchester Rd., Bronx, NY 10461. 

8. Diamond-point parting tool — Ma- 
chined from the finest Sheffield high- 
speed steel, this British-made tool 
features a 7-in.-long blade and 10-in.- 
long ash handle with brass ferrule. 
Use it to make parting-off cuts, diam- 



eter-sizing grooves and for beading 
work. The HSS blade not only keeps 
an edge longer than a carbon-steel 
blade, it also retains its hardness at 
higher temperatures. This is impor- 
tant when there's a significant heat 
buildup while turning. This parting 
tool costs $36.80 postpaid from Gar- 
rett Wade, 161 Avenue of the Ameri- 
cas, New York, NY 10013. Contact 
Garrett Wade for information on its 
entire line of HSS turning tools. 

9. Micro turning set — These three 
tools represent a set of five small- 
scale turning tools offered by Con- 
stantine's, 2050 Eastchester Rd., 
Bronx, NY 10461. The lO-in.-long 
tools feature HSS blades and ash han- 
dles with brass ferrules. These tools 
are slightly larger than the detail 
turning set shown (No. 3), but they 
can be used in much the same way — to 
turn intricate details. The 5-piece set 
includes a '/i-in. roughing-out gouge, 
!/n-in. spindle gouge, '/i-in. round-nose 
scraper, Vi-in. skew chisel and Vj 6 -in. 
parting tool. It costs $54.50 postpaid. 

10. Oval-skew chisel — Here's an im- 
proved version of a common skew 
chisel. This skew features rounded 
sides that allow it to slide smoothly 
across the toolrest without hanging 
up on any surface imperfections, nicks 
or scratches. The upper edge of the 
blade is ground flat to provide greater 
control when cutting square shoul- 
ders and ends. It features a l-in.-wide 
HSS blade and a 12-in.-long ash han- 
dle. It costs $25.95 postpaid from 
Constantine's, 2050 Eastchester Rd., 
Bronx, NY 10461. A %-in.-wide oval- 
skew chisel costs $22.75. 

11. Roughing-out gouge — Gouges 
come in various sizes and are essential 
to all levels of woodturning. Use this 
large 1%-in. roughing-out gouge to 
quickly cut a square turning blank 
into a cylinder. The roughing-out 
gouge is often the first tool a turner 
uses. The 18',4-in. -long tool ($53.75) 
has a HSS blade and a large ash han- 
dle. A %-in. roughing-out gouge is 
also available for $37.25 postpaid. 
Contact Garrett Wade, 161 Avenue of 
the Americas, New York, NY 10013. 

12. Standard set of turning tools — 
Here's a standard set of tools that any 
woodturner would be proud to own 
— novice or expert. The 8-piece set in- 
cludes a %-in. skew, '/2-in. round 
nose, 1-in. square nose, %-in. rough- 
ing-out gouge, '/2-in. spindle gouge, 
%-in. bowl gouge, '/i-in. spindle gouge 
and Win. parting tool. Each tool fea- 
tures a carbon-steel blade and ash 
handle with brass ferrule. The set 
costs $117.50 ppd. — less than $15 per 
tool — from Woodcraft, 41 Atlantic 
Ave. , Box 4000, MA 01888. m 
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RAINSOFI WATER.. 



PART OF MRS. AMERICA'S 
WINNING COMBINATION FOR 
m GOOD HEALTH 




Mrs. America, Pamela Nail, gets her 
winning ways from a healthy diet, regular 
exercise and RainSoft Water. 
"Our RainSoft Water Treatment System gives my 
family and me all the clean, fresh-tasting water we 
need for drinking and cooking. 
And RainSoft water is wonderful in the bath or 
shower, too . . . leaves skin soft and smooth, hair silky, 
shiny and bright. In the laundry, you'll use less 
detergent and get a whiter, brighter wash. And all 
through the house, you can say goodbye to soap 
scum, rust stains, clogged valves and scale deposits'.' 

Don't take your water for granted. 
Get a Free Water Test. 

It's easy to find out if your water is in winning form. 
Get a free water analysis by the experts at RainSoft. 



Operational, maintenance and replacement requirements are essential 
tor the product to perform as advertised 




\ For your free water test sample bottle, just return the 
attached card. If the card is missing, call Mrs. Pratt 
toll free at 1-800-621-0660 or 1-312-437-9400. 
In Hawaii it's 625-0026. Or write: 

RainSoft Water 
Conditioning Company 

2080 E. Lunt Avenue 
Elk Grove Village, IL 60007 

RainSoft Purefiner" removes particles as small 
as 4 microns from your tap water FilterGard'" 
MeterFaucet™ tells you when to change filters 




What water was meant to be. 




AShaving Breakthrough. 
Just InTheNickOf Time. 



See page 43. 



HOMEWORK 

(Continued from page 7S) 
Complete PC's Complete Answering 
Machine ($849) digitize the incoming 
or outgoing vocal information and 
store it in disk-based memory. 

Even more exciting is the outreach 
capability available today. With an in- 
expensive telephone modem, you can 
transform your personal computer 
into a vast research library. 

Fingertip facts 

Instead of trekking to the nearest li- 
brary, you can flick on your modem. 
With a subscription ($25 per year) to 
Dialog Information Services, the 
most comprehensive of the major 
electronic information services now 
available, you can scan thousands of 
sources from the comfort of your desk 
chair. Dialog claims to have well over 
100-million items in its constantly up- 
dated on-line archives, and at last 
count offered nearly 300 separate da- 
tabases, ranging from general inter- 
est to esoteric journals. 

What does a trip into this treasure 
trove of information cost? About $60 
per hour is typical, a figure that might 
sound high until you begin to tally the 
time spent traveling and data-search- 
ing — and the possibility that many li- 
braries won't match Dialog's range of 
sources. For the more casual user, the 



company also has another service, 
Knowledge Index, which offers about 
60 of Dialog's databases and is avail- 
able evenings and weekends for a flat 
$24 per hour. 

Finally, when you're writing that 
report, if you'd like to have a collec- 
tion of reference works you can thumb 
through without having to ever take 
your eyes from the computer screen, 
software supplier Microsoft might 
have the answer to your prayers: It's 
called Bookshelf, a set of 10 complete 
reference books housed on a single 
CD-ROM — a compact disk that stores 
computer data instead of music. The 
volumes include a dictionary, thesau- 
rus, almanac, compendium of quota- 
tions, business information source 
book, style manual, English usage 
guide and zip-code directory. 

Where Bookshelf sets itself apart 
from the traditional ink-on-paper ref- 
erence library is in providing near- 
instant access to any item, plus the 
ability to cut and paste information 
into a document for note-taking pur- 
poses. Because CD-ROM technology 
is still a new concept to most people, 
Microsoft is bundling the program, 
priced at $295 by itself, with all the 
necessary hardware for $1095. 

CD-ROM players are also now 
available from Apple, Hitachi, Pana- 
sonic, Sony and NEC, while CD-ROM 



software, for both MS-DOS and Mac- 
intosh computers, includes medical 
databases, business statistics, book 
catalogs, custom map-generating 
programs, encyclopedias, diction- 
aries and art libraries. 

Info to go 

Once you've completed your report 
— or any other type of document 
— you'll want to get it to the right peo- 
ple quickly. You don't necessarily 
need a PC to transmit graphics and 
text. Facsimile machines, which use a 
high-speed modem to transmit digi- 
tally scanned images through tele- 
phone lines, can do the job, too. 

In contrast to computer communi- 
cations, faxing is a no-muss, no-fuss 
affair. Group III is the current gener- 
al standard. This type of fax lets you 
send a full page of text or graphics in 
as little as 15 or 20 seconds. The older, 
analog Group II standard takes about 
3 minutes. A side benefit: Your ma- 
chine can double as a copier making 
dupes on thermal paper. 

Among the rapidly growing ranks 
of suppliers now bringing affordable 
personal fax machines to market are 
Ricoh, Canon, Toshiba, Panasonic, 
Brother, Sharp, PacTel, Northwest- 
ern Bell, Cobra and Murata. Pana- 
sonic is stressing space-saving 
integrated units, offering two combi- 
nation fax-telephones with built-in 
answering machines. The KX-F120 
($1695) is a Group Ill/Group II-com- 
patible machine, the KX-F 100 ($1 195) 
a Group Ill-only unit. Each unit al- 
lows a caller to leave you a voice mes- 
sage or a fax message, and lets you 
send a fax in the middle of a call. 

Sharp Electronics' UX-80 ($1499) 
includes a telephone, plus reduction 
and enlargement-copying capability, 
along with the unique ability to trans- 
mit pages from a hardback volume. 

While the $1000 to $2000 price 
range is where most of the fax action 
is, some suppliers are attacking both 
the low and high ends of the price 
spectrum. Murata's M-1200 ($899) 
and Sharp's UX-30 ($899) target the 
cost-conscious fax fancier. At the top- 
rung of the personal fax ladder is Can- 
on's FaxPhone 25 ($2695), which adds 
to its wide range of fax features a seri- 
al interface for using the unit as a 
scanner or printer with a personal 
computer. Portable faxes; — from Co- 
bra, Comet, Medbar, CBM (Citizen) 
and Northern Telecom — are also pro- 
liferating. Cobra's PP-110 Print 
Phone ($1399) weighs 8 pounds. 

The latest chapter in the fax story, 
and one likely to gain in popularity, is 
the PC-fax board. This add-in expan- 
sion card lets you use your personal 
computer as a facsimile device. Prices 

(Please turn to page 96) 
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J ROBERT PLANT 
1 Now And Zen 


iBwwtaiNjSB 


| HOROWITZ 
| IN MOSCOW 




I MADONNA 
I WhiCm Dance 


3 4 5 3 6 S 


[ GEORGE STRAIT 6 3 6 3 sJ9| 
| Greatest Hits, Vbl. 2 


JOHN COJUK MEUfKAl 
TImLmmmmMNm 


m 3 4 4 2 0 A 

l'wioj»lNS 


LINDA RGNSTDDT 
Seap 01 My Ftttar 


<£ 


U2 

TfceJosf.ua Tree 


co 


RICK ASTLEV 
Wlwwwf Hm Nirt Sam 


ati, 0 "^® 


WHITESNAKE 




Tht Mi flMgfei On* 
DtsKal Dtikt 


' ;.',/,; CO 


ITZHAK PERLMAK 1 S t 4 ft A 
MuatiVHMUCt«ctrtHS«S l W 


IT fUliUai 


"i 


GENESIS 5 3 7 A (A 
Imri.ifc-le touch '^H' 


PHIL COLLINS 
NO JACKET REQUIRED 




ELVIS PRESLEY 
IB Numb** One Mill 


ra itofi 

.at* 



COMPACT DISCS 
CASSETTES OR RECORDS 

for the price 

...with nothing more 
to buy ever! 




TALKING HEADS S 3 8 1 0 | 

Naked m 



DAVID LEE ROTH 5 3 6 7 i / 

Slryteraper igweiwpi]' 



PWAROTTI 
Vol are 



AC DC 8 3 3 9 1/ 

MM Up YourVWte {m. 



AEROSMITH 


« 3 96_0 




Permanent Vacation 




CD 


MR. MISTER 

Go On 


4 4 12 1 


'CO 


THE JUOOS 


6 0 3 6 3 


CD 


Heart Land 





THE KINKS 5 4 4 7 4rf 

Th« Road Live iGreHtft H.ts > ■.. 



KENNY ROGERS 5 0 0 19 fi*-ri\ 
GftalMl Hilt 



PAUL SIMON 7 2 3 I 5,, 
Gracelantl -,«.=.„. 



GUNS N ROSES 7 0 3 4 8 I 
*BWt>le Ftw Dest*iKtien j.-.n. v 



GEORGE HARHSION 7 4 3 2 8 jj 
QraajaJMrn |n I iitin ■ ■ 



TAYLOR DAVNE 2 4 7 5 9 

T- f T.i My Mairt 



RUSH 
Hold Your Fire 



4 0 5 2 ji 

|'l>WOJlr""|' 



AIR SUPPLY 3 4 4 2 4/ 

GREATEST HITS f5 



THE FlfTH DIMENSION 
QrtHRtt Hilt Oa Earth 


'• * 


DOKKEN 
lack Fas Tha AKaet 




EDDIE RABBTtT 

1 Wkjant Dance With Yaw 


4 3 6 6 2 £j 


ANDRE PREVIN 
****ky lartakav tcMtan 


ISIIS& 

■a> sgy 


BARRY MANILOW 
Swing Street 


7 o 2 5 a£ 


BILLY IDOL 
Vital Idol 


'' ' CO 


i GLENN MILLER ORCH 
ta Tin Digital Mood 




CINDERELLA 
Night Songs 


6 3 ' 4 5 lffi) 

[lancucr \£i 


FOREIGNER 
Immm Intarmstion 


J .J - ^ 



KINGDOM COME 



RE HA McENTIRE 4 4 5 2 1 

REBA [mca 



FLEETWOOD MAC 



5 4 0 4 Bi 
|aa»i«J xa ewr] 



STEVE WIN WOOD 3 
Chronicles (Gt Hits} 



ANNE MURRAY 6 3 5 3 0 
GREATEST HITS lum] 



HIGHWAY 101 



ROBBIE ROBERISnN 



POISON Loo* VYHat : I J : 

Tla Cat Ortfftdl !■ jt^anmm) 



SLAT KIN 5 4 3 5 8 4 

RUSSIAN SHOWPIECES [ 



HUEY LEWIS 
FORE! 




HEART 
Bad Animals 



5 3 5 5 71 



I EARL THOMAS CONLEY i \ -. f. i 


The Heart Of It «ii 


' k 


KENNY G 


* 4 3 * 3 D 


DUOTONES 




1 DatSf. nn, Haalt A 


3 0 7 3 0/ 


1 Meaaj OreaM MM fie 


art v U't " 



MOTLEY CRUE 20 1 9 64 
Otrtv SMe. Qkta ftlii 



Greet Lowe Sorwji 
Of ThtsataM'i.vMJ 


3 4 14 8 1 

fuaJdia) ■ 


REBA McENTIRE 
Greater! Hits 




22 TOP 
ELIMINATOR 


'CD. 

[mmcr eNOE] \Z7 


MADONNA 00 76 1/5L 
Wkcl Thai Girt/Seuaidirack *. (WJ 


ANITA BAKER 
RAPTURE 


P 3 A 0 4 A 

r ti,rtM|^gr 


[ DWtGHT YOAKAM 
Hiiiwif* Otivie 


6 4 1 4 6/S\ 


THE WHO 
GrsMeil Hits 


6 4 |_60A 


PERRY COMO 
TODAY 


1 4 7 8 / A 


STARSHIP 
He Proledion 


6 3 B 2 7(S) 

[tSBUNTj nJ7 


KISS 


IBS 1 1 J3\ 
iCO 


Cra7 V Nights 





RANDY TRAVIS 
Storms 01 Lilt 




K.T. US LIN 
60 5 Ladles 





The Beit 01 

THE DOORS lit Hits) 


7 0 4 0 7 H 

B 


THE BEACH BOYS 
Endless Summer 


2 3 5 5 9(S 
J 


ELTON JOHN 
Live In Australia 


4 3 9 0 2^ 


Tn ','1 T A 

Oreelesl Hits 


'CD) 


DON WILLIAMS 
20 Greatest Hits 


5 2 2 6 5^ 



HERE'S HOW YOU SAVE! 



Start with I 


1 compact discs, cassettes-*. £ 
or records lor only I 

■ pius Stopping & nanrjlftg wilt) dub member snip 


Buy just " 


| smash hit in one year's time. 


Then get " 


| bonus album ol your choice. 


Enjoy ( 


| albums lor the price ol one. 


Nothing more to buy.. .EVER! 



Start Now With 4 Hits For 1c! Yes, 
start with any 4 compact discs, cas- 
settes or records now! You agree to 
buy just 1 more hit at regular Club 
prices (usually $8.98-59.98 for tapes 
or records, $14.98-$15.98 for compact 
discs) , and take up to one full year to 
do it . Then you can choose another 
album free as a bonus. That's 6 smash 
hits for the price of one and there's 
nothing more to buy., .ever ! 

No Further Obligation Whatsoever! 

You buy what you want... when you 
want to. It's all up to you! 

Exciting "Members-Only" Benefits! 

You'll receive the Club's exclusive maga- 
zine about every three weeks. It will fea- 
ture the Main Selection in vour favorite 
music category, plus hundreds of other 



hits — many at special bargain prices. 
In all, you'll have 19 convenient, shop- 
at-home opportunities a year. And as a 
member in good standing, you need not 
send money when you order.. .we'll bill 
you later. (A shipping/handling charge is 
added to each shipment.) 

It s Easy To Get Your Favorite Hits! If 

you want the Main Selection, do noth- 
ing. It will be sent to you automatically. 
If you want other hits, or none at all, 
just say so on the card always provided 
...and mail it back to us by the date 
specified. You'll always have at least 
10 days to decide, but if you don't, you 
may return your Main Selection at our 
expense for full credit. Cancel your 
membership by writing to us whenever 
you wish upon completing your enroll- 
ment agreement. Or remain a member 
and take advantage of future money- 
saving bargains. 

FREE 10-Day Trial! Listen to your 4 
introductory nits for a full 10 days. If not 
satisfied, return them without obliga- 
tion. You risk nothing! So don't delay. 
Pick your hits, write their numbers 
on the coupon, and mail it today! 



RCA Music Service (A Service ol IMG Direct Marketing. 
Inc.). 6550 E 30th St . Indianapolis. IN 46219-1194 
TRADEMARKS USED IN THIS ADV'T ARE PROPERTY OF 
VARIOUS TRADEMARK OWNERS MS 349 




RETURN THIS C O UPON...TOOAY! t - Qg 



Mail to: RCA Music Service. 
(A Service of BMG Direct Marketing, Inc.) 
P.O. Box 91001, Indianapolis. IN 46291 

I enclose 1e. Please accept my trial member- 
ship in the Music Service and send me the 4 hits 
I have indicated here under the terms outlined in 
this ad. I agree to buy just 1 more hit at regular Club 
prices, and take up to a year to do so — after which I 
can choose a FREE bonus hit! (Shipping/handling 
fcharge is added to each shipment.) 



0 SEND MY SELECTIONS ON (check one only) 

□ COMPACT DISCS* □ CASSETTES 



1 1 RECORDS 



6 I am most Interested In the following type of music— but I am always free 
to choose from any category iciwck m ° n, v i 

1 (1 EASY LISTENING Onstrumenuis Vocji Moods) 2 n COUNTRY 
3 □ HARD ROCK ■'• POP SOFT ROCK 5 n CLASSICAL 

O RUSH ME THESE HITS NOW (indicate by number) 



© CTMr 

□ Mrs _ 

□ Miss 



I PL EASE PRIHTl 



Address- 
Ctty 



-ZiP- 



Area Code 



uuz 



]© 



Signaluie- 



© Have you bought anything else by mail in □ last 6 months □ yaar (1 never 



XJUUZ 



•Choose only selections marked @ Members *ho select compaci 
discs will be serviced by the Compact Disc Club Full membership 
details will follow, with the same 10-day. no-obligation privilege 

. The MUSIC SERVICE reserves the t tght to request additional information or resect any application limtled _ 
| to new members, continental USA only one membership per lamly Local taxes, if any. will be added J 



Cop 



BIG SAVINGS 
ON PORTABLE POWER! 



32 Ways to Help 
You Qualify for 
the Job You Want 



Free Facts about Career 
Diplomat and Degrees 




Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
...even get a Specialized 
Associate Degree. Call or 
send for free information on the career field that 
interests you most and how to train for it. 

1-800-228-5300 %% 

■IJll^V CALL ANYTIME — 24 hours a day. 7 days a week 0 
WTTi-^r No cost No oNigatKxi No satesman will call § 
Mill IW OR MAIL COUPON TODAY 5 



i 



I □Accounting 
| □ Business Management 

with option in Marketing 
| □ Business Management 



_ International Correspondence Schools 
55 5 ») Dept PBS98 , Scranton, PA 18515 

Send free facts on how I can study at home for the 
■ career I have chosen. No obligation. No salesman will 
| call. CHECK ONE CAREER ONLY. 

I USOCim HI SPECIALIZED ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
□ Business Management C Mechanical Engineering 

Tecfinokjpy 

□ Civil Engineering Technology 

□ Electrical Engineering 
Technology 

with option in finance . Electronics Technology 
I CAREER DIPLOMA PROGRAMS 

I C Computer Programming □ Small Business Management 
, □ High School 
I □ Catering/Gourmet Cooking 
• □ Microcomputer Repair 

ID Auto Mechanics □ Motorcycle Repair 

□ Bookkeeping □ Surveying S Mapping 

. □ HottfRestaurant Management H TV /VCR Repair 
I □Drafting □ Veterinary fesistant 

I □ Air Conditioning A Retngeration H Travel Agent 

ID Electronics □ Photography 

□ Electrician DJournalisnvShort Story Writing 

□ Police Sciences 
I DArt 

I 

| City/State Zip I 

Rl A Subsidiary of National Education Corporation 



□ WiWIileForestry Conservation 

□ Diesel Mechanics 

□ Gun Repair 



Aodress_ 



Apt #_ 



Cash In On Today's 
Housing Revolution 
...And Live In Luxury! 

Earn a top living as an Eagle's 
Nest Homes representative — 
and live in luxury in a stunning 
model home. 

Models as low as $17 per sq. ft. 

• Interior and exterior design flexibility 

• Remarkably energy-efficient 

• Cathedral ceilings and exterior decks 

• Built-in, expandable 
Home Computer Center 

• FHA and VA accepted 
Unlimited Income Potential 
As an Eagle's Nest Homes 
representative, you have unlimited 
income potential in a defined territory. 
And the on/yqualification you need is the 
ability to purchase or mortgage a 
$25,000 model which may be finished as 
a home to live in, or sell, or completed 
as an office, condo, duplex, or other 
commercial enterprise. 

Call Mr „ 

collect (404^^^479-9700 




P.O. Drawer 1569 
Canton, GA 30114-1569 



Be prepared 
for storms 

all year 'round, 




GENERATORS 

You can enjoy money-saving prices on 
these powerful energy sources. Manufac- 
turer's overruns at HUGE savings! For 
camping, home emergency use or com- 
mercial use. Provides instant power! 

NOTE: Generators should not be operated in an enclosed 
structure- See specified information in the owner's 
manual. 

Limited Vendor Warranty 
30 Days on Parts & Labor. 

A. 1 ,200 Watt Continuous Duty 

RECOIL START GASOLINE Q 

Compare At: •695.00 . . 0*T*7 

Item H-3914- 5477-005 Ship, handling: $19.00 

B. 2,500 Watt Continuous Duty 
RECOIL START GASOLINE $0££Q 
Compare Atr 5 845.00 007 

Item H - 391 4- 1043- 314 Shipped freight collect 

C. 4,000 Watt Continuous Duty 

RECOIL START GASOLINE %A QQ 

Compare At: *925.00 . . Ht^O 

Item H -3914- 1043- 355 Shipped freight collect 

D. 4,000 Watt Continuous Duty 

ELEC. START GASOLINE %A Q Q 

Compare At: »1 100.00 tOO 

Item H-3914- 1043 -371 Shipped freight collect 

E. 4,000 Watt Continuous Duty 

MULTI-FUEL ELEC. START $CQO 

Compare At: U 195.00 . . <999 

Item H-3914- 1043-348 Shipped freight collect 



Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 

Call Toil-Free: 

1-800-328-0609 



SEND TO: 

BBLZE Authorized Liquidator 
1405 Xenium Lane N/Minneapolis. MN 55441-4494 

Send A. Generators) @$349ea. Item H-3914- 5477 -005 

Send a Generators) @$369ea Item H-3914- 1043-314 

Send C. Generators) fh S429ea Item H-3914- 1043-355 

Send D. Generators) @ $488 ea Item H-3914- 1043-371 

Send E. Generators) @ $599 ea. Item H-3914- 1043-348 

Add $19.00 each for insured shipping, handling tor A 
Generator. All others are shipped freight collect. (MN 
residents add 6% sales tax. VA residents add 4 5% sales 
tax. Sony, no C0.D.S). 

□ My check or money order is enclosed (No delays in 
processing orders paid by check ) 

PLEASE 
CHECK □ 



Acct No 

PLEASE PRINT CLEARLY 
Name 



_£jcp._ 



Address 

City 

ZIP 



_Apl#_ 



.State 



J L 



Sign Here 
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HOMEWORK 

( C ontinuedfrom page 9U ) 

range from as low as $395 to well over 
$1000, depending on features. 

Copiers go digital 

There's new action, too, in that cor- 
nerstone of home-office products, the 
personal copier. 

Though prices haven't dropped as 
quickly as once expected, you can find 
a larger selection of units at more af- 
fordable cost than ever before. For 
example, Canon's series starts at $745 
list, with street prices often below 
$500 for the basic PC-3. 

Other major companies marketing 
personal copiers include Sharp, Ri- 
coh, Xerox and Packard-Bell. A new- 
comer on the scene is Panasonic, 
whose slim, lightweight (12-pound) 
Apogee ($799) underscores the way 
digital technology is integrating office 
electronics products. 

Plain-paper models from Canon 
and other suppliers employ electro- 
static technology for copying. The de- 
sired image is first focused by a light 
source onto a photosensitive drum, 
toner powder is applied to adhere to 
the electrically charged image area, 
and the image is finally fused onto pa- 
per by rollers with pressure and heat. 

Panasonic's Apogee also uses plain 
paper, but avoids drums, toners, heat 
rollers and chemicals. Borrowing in- 
stead from the scanner technology 
used by fax machines, the Apogee's 
scanner translates a document into 
light and dark signals, then repro- 
duces it by heating an ink ribbon to 
transfer that image onto the copy pa- 
per. Panasonic concedes the thermal- 
transfer print quality doesn't quite 
match the electrostatic method, but 
argues that its approach has distinct 
advantages for the casual or light-vol- 
ume copyist, notably the convenience 
of avoiding messy chemicals. This is a 
problem that companies such as 
Canon have shrewdly tried to circum- 
vent by using easy-to-replace but 
costly cartridges (about $90) that con- 
tain the copier's vital mechanisms. 

If you also own a PC or a VCR you 
might find an intriguing and poten- 
tially useful bonus in the Apogee. 
When coupled with an accessory in- 
terface, the Panasonic machine can 
copy directly from a composite video 
signal. This means you can use the 
Apogee to render an image from ei- 
ther your VCR, video camcorder or 
computer screen. Much like the use of 
CDs for data storage, this type of ver- 
satile capability points to the future 
integration of electronic entertain- 
ment and electronic-information pro- 
ducts — all nestled compatibly in the 
same cozy electronic cottage. IM 
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Save Gas, Save Engine with 'POLY' 

GUARANTEED LOWEST PRICE (see details below) 



The following introduces one of the 
moot fully tested and p roven gas sav- 
ing, friction-reducing engine treat- 
ments ever to reach the market! 

The Secret is "Poly" 

"Poly" Is short for pofytetrafluoroethy- 
lene (TFE), the slipperiest substance 
known to man. (1081 Guineas Book of 
World Records). Petrolori Corporation, 
makers of Slick 50, invented a way to 
permanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer. . . plus it reduces metal wear, 
defraying costly overhauls. 

Years of Testing and Use 
Have Proved it True! 

Slick 50 has been thoroughly tested in 
independent laboratories and out on the 
road: 

The March/April 1982, p. 35 issue of 
"Consumer Digest" magazine stated, 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon." 

One of the country's moot respected 
research institutes reported applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur- 
prised at its permanence. "We actually 
expected the Petrolon Slick 50 TFE Resin 
coating to also be removed, but later 
found it was still there." 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 in 1986. They found substantial 
increases in both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction in friction. 

The Federal Aviation Administra- 
tion has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment (FAR *33.49). This 
FAA endurance test- simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading southwestern university 
stated, "Slick 50 does increase horse- 
power and decrease fuel consumption in 
tests done at the university." 

The Space Shuttle Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps most dramatic of all is a tor- 
ture test overseen by the Automotive 
Services Council for Pennsylvania and 
shown on WTVE television. Three cars 
with 75,000 to 1 29,00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each vehicle, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage. 




It's Easy to Treat Your Engine 

A few minutes before oil and filter 
change, add the engine flush yon get 
free with each order to clean out the 
engine. Let the engine idle for 5 minutes. 
Then drain the oil, change the filter and 
add the proper amount of oil, less one 
quart. Add one quart of Slick 50, drive 
for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly" 
between the parts where' it is burnished 
into the pores of the metal. 

Only One Treatment Necessary 

It's permanent so you do it only once, 
not each time you change oiL One quart 
of Slick 50 will treat all standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible 
with petroleum-based oils with the excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type if desired. 

4 Ways Slick 50 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehicle con- 
dition, weather and geographic location, 
but no matter what your conditions. Slick 
50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RVs really need this) 

3. Reduce operating temperatures, thus 
increasing the lubrication and life of 
the oil and engine. 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate Slick 50 can 
eliminate this problem for less than the 
coat of two tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Insti- 
tute service classification SF-CC-CD. 

There's No Risk with 

Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perfor- 
mance, return your invoice with a short 
note telling why, for a prompt full 
refund — no questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised in a current magazine at 
a lower price, we will beat that price by 
$2.00 per quart 

For purchase or farther information 
can toll-free 1-800-525-8624, eat. 9 
(in California 1-800-233-9559) or 
send to: Progressive E nerg y Corpor- 
ation, 255 South Bent Avenue, *B1, 
Dept. PM988, San Marcos, California 
92068. 

Yes, I want to improve my car's performance 
and save my engine — rush me risk free: 

□ One Slick 50 at $39.95 + $4.00 shipping and 

handling. Cal« Residents add 6Vs%SalesTax. 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 

□ Check □ C.O.D. □ Visa /MasterCard 
Card # 

Exp. Date 

Name 

Address 

(Give street address if possible for UPS delivery) 

City State Zip 

^=PEC 

Progressive Energy Corporation 

255 South Bent Avenue, #B-1, Dept PM988 

San Marcos, California 92069 
CALL NOW, TOLL FREE 1-800-525-8624 
IN CALIFORNIA, TOLL FREE 1-800-233-9559. 
« 1988 Progressive Energy Corp. 



Take your 
best shot! 




See the complete 
assortment of ARROW 
fastening tools, staples, 
fasteners, glue stix and 
rivets, available at all 
leading Hardware, 
Home Center, and 
Discount Department 
Stores. 

Arrow Fastener Company, Inc. 

271 Mayhill Street, Saddle Brook, N.J. 07662 

In Canada. Jardel Distributors. Inc 6505 Metropolitan Blvd East. Montreal H1P 1X9 Quebec 
In United Kingdom: Arrow Fastener (U.K.) Ltd 82 Old Brompton Road. London SW7 3LO 

Copyright 1988 Arrow Fastener Company. Inc 



IF YOU'VE OUTGROWN LIONEL, TRY THE REAL THING 

It's hard to believe this beauty was built in a home workshop, but it's a fact 
that thousands of hobbyists build steam engines like this. If you have a small 
shop, you can do it too. Live Steam magazine shows you how - gives you 
all the plans and directions you need to build locomotives, boats, stationary 
engines like those you remember as a kid . . . And we bet you'll be 
prouder of your first model than anything you have ever made. Order 
your subscription now - it may be the last chance to own your own 
railroad! 

$27 a year. Visa or MasterCard orders call toll free 800-447-7367 or write 
LIVE STEAM Magazine 
P.O. Box 629, Dept. C1 
Traverse City, Ml 49685 




ATTACK SUBS 



( Contin tied from page 54) 

the sound of a ship or submarine. The 
new advanced-capability Mark 48 tor- 
pedo (or ADC AP) is more acoustically 
sensitive and has a greater range. 
Ponessa pointed out that Norfolk can 
fire Harpoon antiship missiles, and 
Tomahawk land-attack cruise mis- 
siles from its 21-in. torpedo tubes. 

Later versions of the versatile Los 
Angeles-class carry 12 vertical- 
launch missile tubes that accommo- 
date the Tomahawk. 

All of these weapons and sensing 
upgrades have naturally taken up 
precious volume aboard Norfolk and 
other subs in the LA-class. But life 
aboard ship has always been some- 
what cramped for the submariner. 

"Nautilus was considered a train- 
ing ship, so we had a lot of crew rota- 
tion and it got pretty crowded," 
Anderson told Ponessa. 

Norfolk's crew, like the crew of 
Nautilus, sleep in 3-tier bunks and 
keep their meager possessions in flat 
trays under their bedding. Off-watch 
hours are spent reading, or perform- 
ing "quals," qualification lectures and 
assignments that continually teach 
the officers and crew the functions of 
the ship. Constant study under way is 
a Rickover legacy. 

Essential life-support functions 
have clearly improved since Ander- 
son's time aboard Nautilus, with 
reliable oxygen generators and lithi- 
um-hydroxide C0 2 scrubbers con- 
stantly replenishing and cleansing 
on-board air supplies. Fire suppres- 
sion and proper placement of emer- 
gency breathing apparatus has gotten 
plenty of attention in recent years. 

All of these sophisticated functions 
occur aboard a ship able to cruise well 
in excess of 20 knots and dive much 
deeper than 400 ft. Actual perfor- 
mance remains highly classified. 

Subs off tomorrow 

As Anderson pointed out, for a sub 
skipper who started his career in 
World War I O-boats, things have 
certainly changed. The next genera- 
tion SSN-21 represents further sub- 
marine advancements. Ultra-quiet 
torpedo tubes will carry longer-range 
weapons. Studies are under way for 
satellite-based real-time laser com- 
munication. Retractable bow planes 
and hardened sails will make under- 
ice operations more routine. 

The advent of this great age of sub- 
marine technology can be traced to a 
day in August 30 years ago, when Wil- 
liam Robert Anderson and his deter- 
mined crew sailed a revolutionary 
ship called Nautilus to the top of the 
world. Wl 
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HOW TO DRILL 
A BACKYARD WATER WELL 



BILL HARRINGTON i 



I've been drilling water wells in 
Oklahoma for about IS years. 

When I first saw the ad that claims a man 
can drill his own water well with a Hydra- 
Drill, I was extremely skeptical. 1 thought 
to myself — how can that be? That's 
impossible. It takes a big rig to drill a water 
well. But my curiosity kept nagging me, so 
1 sent off for the information. 

My daughter's boyfriend is a well driller 
over in Arizona. 1 snowed him the Hydra- 
Drill literature. His first reaction was, "1 
don't believe it. 1 don't believe a 3 hp. drill 
can do the same thing my 100 hp. drill 
does." But the more 1 studied it, the more it 
sounded like a good idea. 

A WATER SHORTAGE 

Another thing on my mind was the 
drought. We're having the worst drought 
here since the dustbowl days back in the 
'30s. A lot of towns around here all the way 
over to Tulsa are running short of water, 
and some of them have started water 
rationing. It's very hard on a lot of people, 
but business is good for well drillers. I'd 
been thinking about buying another drill 
and putting my son, Robert, in business. 
He's 18 years old, and he'd never worked 
on a drill before. I decided he could learn 
with a Hydra-Drill. 

EASY SET-UP 

Now when I started out in the drilling 
business IS years ago, I had a big drill that 
just about worked me to death. Later. 1 got 
a rotary drill. It was easier to operate, but it 
took a day and a half to set up and drill a 
well in this area. You can't imagine how I 
felt when they delivered our Hydra-Drill. 
It was so compact, very simple. Robert and 
a young friend of his took it out and set it 
up in just a few minutes. 

OUR FIRST 
HYDRA-DRILL WELL 

The day we went out to drill our first well 
with the Hydra-Drill, I was all fixed to 
work with the boys and give them plenty of 
advice. However, it was a very hot day — 
about 100 degrees — and once they got 
started drilling, 1 could see they didn't need 
me standing right there; so 1 went over and 
sat down in the shade of a tree. In about an 
hour, they came over and I asked them if 
they were taking a break, and they said no, 
they had just finished drilling the well. 

It was amazing. They had drilled down 
forty-seven and a half feet and hit a layer of 
beautiful, coarse sand — the kind that 
produces good water and a lot of it. They 
had drilled that well in less time than it 
takes me just to set up my big drill. 




Later, 1 figured they had drilled that well 
with less than one gallon of gas. My big 
drill would burn up at least fifteen gallons 
of gas for that job! 

MAKES MONEY 

The next day we drilled a well 1 15 feet 
deep through rock, and it went fast too. 
The Hydra-Drill really takes the hard work 
out of it. It's fast and economical, and 
that's what it takes to make money drilling 
wells. 

Also the Hydra-Drill is so portable we 
can set up and drill anywhere. In the past, 
I've lost out on some jobs because people 
were afraid my big drill would tear up their 
yard. With the Hydra-Drill, we can drill 
without tearing up anything or making a 
mess. This is a big selling point to my 
customers. 

I'm just grateful to have this Hydra- 
Drill. I've got my son started in a good 
business he can make some money with. If 
I had bought another big drill, it would 
cost thousands of dollars, and that is just 
ridiculous because the Hydra-Drill does 
the job just as good. In fact, I figure we 
earned enough to pay for the Hydra-Drill 
the first week. From here on, we're in the 
blue chips. 

GOOD, PURE WATER 

I believe anyone can drill a well with a 
Hydra-Drill. Even if they just wanted to 
drill their own well, they'd save money. It's 
simple and it's easy if they just read the 
instructions. And the best part about it is 
that you get good, pure water without all 
those chemicals in it, and the water costs 
you, say. S cents for a thousand gallons. 
You certainly can't buy city water for that. 



And it's a great feeling to have all the water 
you want even when the city is rationing 
water to everyone else. 

The man who invented the Hydra-Drill 
really knew what he was doing. Modern 
technology is a wonderful thing, isn't it? 



NOTE: Readers can get a big. fully illustrated kit on the 
Hydra-Drill including a booklet. "How to Drill Your Own 
Water Well" The information kit is available tree, 
without obligation Also, watch a Hydra-Drill well being 
drilled on videotape! Send '5 with coupon Call toll 
free or mail coupon to the address below 



WATER WELL 
DRILL KIT 



.. £ osv;°, 




Now you can drill 
a water well or a 
free-flowing 
spring in your 
backyard. Have 
all the pure, fresh 
water you want 
FREE! 

Easy to operate 
as your power 
lawn mower. 




FOR FREE BROCHURE 

CALL TOLL FREE 

1-800-DEEPROCK 

Outside USA Call 1205) 749 3377 

(Ask for Operator 7085) 

OR CLIP COUPON AND MAIL TODAY' 




7085 Anderson Road 
Opelika. Alabama 36803-0001 

PRINT NAME 




ADDRESS 



CITY/STATE ZIP 



PHONE 

C I98S DeepRock 



Copt 



„.jcinal equipment 
* t quality and 
Irformance 




Available 
At Great 
Everyday 
Low Prices 



OOD AUTO 
V-BELTS. 



Engineered and 
manufactured to fit 
virtually every domes- 
tic or import auto and light 
truck. Feature cut-edge 
construction and high-cord 
location for smooth running, 
high performance. They 
meet the industry's highest 
standards for strength and 
heat/oil resistance. 



PROUD SPONSOR Of 'Mi KU ^ 
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RENTING 



R 



Your A.R.A. rental store can help whittle that 
big project down to your size 

Before you call a contractor or carpenter about the project 
you thought was too big to handle, visit your nearby 
A.R.A. rental store. The rental professionals there 
can offer expert advice and equipment. 

From cement mixers to extension 
ladders. Paint sprayers to nail guns 
| Your rental store can offer fast, 
inexpensive ways you can do 
more of the work yourself. . . 
and save more money. 

Check out the nearest 
A.R.A. rental store listed in the 
yellow pages. That big project 
might be just your size after all . . . 
once you Discover Renting! 





We rent only the very best. 



amencan rental association 
1900 - 19th Street, 
Moline. Illinois 61265 
(309) 764-2475 



HAPPY BIRTHDAY, CORVETTE I 

(Continued from page 110) 

Corvette met the computer in '81 
with Chevy's Computer Control 
Command engine management sys- 
tem, though the system had only one 
engine to manage — a 190-hp 350. 

The '82 model represented the last 
of a breed — a body design that origi- 
nated in '68 and a chassis dating to 
1963. A new version of the 350 engine 
featured twin throttle-body fuel in- 
jectors. The 200-hp mill was backed 
by a new 4-speed automatic. 

The late introduction of the new 
Corvette during the '83 model year 
prompted Chevrolet to label the new 
Corvettes as '84s. Officially, no '83 
models were ever sold. 

The '84s were completely new with 
a spine-type chassis in sleek styling 
that resembled GM's Camaro and 
Firebird. There was a 1-piece liftoff 
roof panel, lift-up glass hatch and ar- 
cade-like electronic instrumentation. 
The cross-fire engine was carried 
over, but a Doug Nash 4-speed was 
available with automatic overdrive. 

A new level of lateral acceleration 
was achieved with the redesigned 
suspension that featured single-leaf 
plastic springs front and rear. It all 
came together on fat 255/50-16 in. 
tires. The optional Z-51 suspension 
made the car race-ready but next to 
unbearable on the street. 

Following the evolutionary course 
of its predecessors, the new model 
was refined. By '85, the price of a base 
Corvette was close to $25,000. The 
car now had a new port-injection sys- 
tem — the first true injection since '65. 
It upped horsepower to 230 and im- 
proved economy. Ride harshness was 
also eased. 

New braking standards were set in 
'86 with an antilock brake system 
(ABS). The same year saw the advent 
of the first convertible since '75. 

A third suspension level — Z-52 
— was added in '87, midway between 
the base and superstiff Z-51. 

Interesting options packed the or- 
der form in '88. First there was the 
big-wheel option — 17 in. big, wearing 
huge P275/40ZR -17 Goodyears. Twin 
turbo power continued to be avail- 
able, via Callaway, and there was also 
a heavy-duty brake package. 

Closing out the '80s in style, 1989 
will offer one of the most exciting op- 
tions since the old tripower big-block 
days: An LT-5 engine, with a Lotus- 
built 4-cam 350 cranking out close to 
400 horsepower — combined with a 6- 
speed manual transmission — will give 
the Corvette true 200-mph capability 
and a price tag close to $60,000. And 
that, friends, should put the Corvette 
at the top of anyone's wish list. FM 
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The Duke — inspired by the 1939 Jaguar SS-100 




The Baron 504K (Mercedes 4 -Pass.) 



Why Is Building Your Own Classic 
Roadster So Much Fun? 



If you are looking for a fun 
and exciting project for the 
whole family, you can't beat 
the satisfaction that comes from 
building your own Classic 
Roadster. Our kits provide a 
tremendous learning experience 
as well as a beautifully finished 
automobile Your friends and neigh- 
bors will truly be amazed at your 
handiwork . . . and your roadster. 

Easy Assembly, Quality 
Engineering 

We put a lot of effort into our 
kits, so you won't have to. We 
have more highly trained 
engineers on staff than the rest 
of the industry combined, assur- 
ing proper fitting components 
and years of solid driving. 



the industry's only written money back guarantee. 
If you're more interested in a completed roadster, 
we will custom build one for you. 



CALL TOLL-FREE TODAY! 



1.8004444446 



ext. 1731 

(IMPORTANT) 



FOR EXPORT CALL (701) 293KS66 



YES! Please send me the following information: 1731 
□ Easy-To-Assemble Kit □ Custom Built Car 

A) □ FREE Color Brochure, parts & options info, 

and corporate report 

B) □ ($5.00) 16 pg. Product Catalogue, plus 24 pg. 

company, component & pricing info 

C) □ ($15.00) VHS videotape (corporate & model 

profile) plus "B" literature pkg. 

D) □ ($2.00) Profit Opportunities Report 

Name 

Phone (Day) ( ) 

Phone (Eve.) ( ) 

Address 

City 



State 



Zip 



Our fiberglass is the finest in the 
industry. You'll do no painting or 
finishing, its all professionally 
done for you before it leaves our 
factory. We have so much con- 
fidence in our products we offer 

Also available "Manufactured In Canada" Canadians call 1-800 



Card # 



Exp. Date _ / _ / _ 

Classic Roadsiers. i i < 1 . — _ ] 

Coupon must be complete to process. 



1617 Main Ave. 
Fanlo. ND 58103 USA 



The Most Respected Name 
In The Business 

Don't take our word about our 
quality, listen to the experts: 'The 
Sebring's contruction and fit are 
typical of Classic Roadster's stan- 
dards. In a word — great." 

Peterson's Kit Car Magazine. 

'Its combination of big car com- 
fort, elegant styling and solid 
engineering may make the Duke 
a new industry standard for 
medium-priced replicas." 

The Supercatalog of Kit Cars. 

'.' . . part of a handful of 
manufacturers who are changing 
the face of the kit car industry." 
Hi Performance Cars Magazine 

Contact Us Today 

It is not by chance that we are 
one of the oldest and largest 
manufacturers in the industry. 
We've tried hard to successfully 
offer what you want. Call us to- 
day and decide 
for yourself. 
437-4342 

Copyrighte 



CORVETTES AT SPEED 



Feed it 
just about anything, 




Pick a board. Any bo 
fith the 10" Motorized Table 
Saw from Delta, you can turn 
it into moulding, shelving and 
fine furniture. 

You can do a whole 
lot for only $329. 

Rip to the center of 
a 4' panel. Crosscut stock 
3V 8 "thick;2V 8 "at45? 
Cut dadoes, moulding 
and tenons with our 
optional accessories. 

And the standard 
features are anything but standard. 
A cast iron table with steel extension 
tables. Powerful 15 Amp. motor. And a 
self-aligning rip-fence with single control handle. 

The rugged, versatile 10" Motorized Table Saw 
from Delta. At only $329, you get a lot more than 
you pay for. Call toll-free for the name of your Delta 
dealer. Delta International Machinery Corp. , 
800/438-2486 (in PA, 800/438-2487). 



Building 
On Tradition 

A DELTA 

A Pentair Company 

■BBBBBBBIBBBBl 




Model 34-670 



What Is He Doing? 



He's making a concrete flower 
pot . and so can YOU! 
Make and sell your own 
ornamental concrete items 
Order your book with over 
425 aluminum molds, prices 
and production trade secrets 
from world's largest mold 
manufacturer. 




Only s 7 00 



CONCRETE MACHINERY CO., INC. 



P0 Box A-99 Hickory, NC 28603 



AMAZING 
SCIENTIFIC AND ELECTRONIC 
DEVICES 

I.ASKRS. PHASERS lor stunk uasc. weapons, hunting:. 
Lulling, holographs . cloud unhne and sisihlc lijjhl hejm 

application. PLASMA tornaix). iorck mi-.!. I), ion 
WIND. ION MOTORS. LIGHTNING GENERATION. 
TELSA COII.S. ANTI-GRAVITY. MAGNETIC IMPULSE 
GUNS. INIRASONIC'S and ULTRASONIC DEVICES, 
SHOCK and STUN OUN PROJECTORS lor personal proic 
lion SEE IN TOTAL DARKNESS. LONG RANCH-- VOICE 
TRANSMITTERS. DIRECTIONAL MICROPHONES. IN- 
TRUSION DETECTORS for security. PLASMA 
GLOBES and INSECT/RODENT KILLERS. REPEL- 
LORS for the home. SEND $1.00 for CATALOG OF 
PLANS. KITS AND COMPLETED ITEMS TO 

INFORMATION UNLIMITED 

BOX 716, Dept J123S 
AMHERST. Ml 03031 



(Contin ued from page 63) 

off the anti-GT-40 project, he and 
Duntov planned a lightweight anti- 
Cobra Corvette. 

The idea was to build 125 GT cars 
loosely based on the 1963 Sting Ray 
production coupes. It had a new lad- 
der-type frame made up of large tub- 
ing, a 1-piece hand layup glass-fiber 
body, lightweight front suspension 
and a version of the Sting Ray's inde- 
pendent rear suspension. 

The homologated weight was 1908 
pounds. The engine was to be a hemi 
V8 with alloy block, dual plugs, ram- 
tuned fuel injection and displacement 
between 377 and 402 cu. in. 

Once again, GM corporate policy 
turned off the tap, but this time after 
five GS Corvettes had actually man- 
aged to emerge. Using production- 
based small blocks, the GS ran as a 
modified car against Coopers, Chap- 
parals, Scarabs. In the hands of Tex- 
as-based Mecom Racing, three of the 
cars — running 377-cu.-in. aluminum 
small blocks with Weber carburetors 
and 485 hp — ran the Cobras and Fer- 
rari GTOs into the ground. 

The last two Grand Sports were 
bodied as roadsters using targa-style 
roll bars, to run at Daytona (the lower 
frontal area of the roadster allowed a 
higher top speed). Once again, GM 
management came down on Knudsen 
and the program was scrubbed. 

The Grand Sports have changed 
hands many times since the mid-'60s, 
but all five (some say six) still exist 
and are very highly prized today. And 
yes, they were faster than the Co- 
bras, including the Daytona Coupe. 
■ MARK IV— There have been only 
three engines used in production Cor- 
vettes since 1953: the Blue Flame Six, 
the small block and the mighty Mark 
IV (396, 427, 454 cu. in.). The Mark IV 
was originally a secret weapon for 
NASCAR to allow Chevy to compete 
with Ford and Chrysler. 

The ultimate version, the L88, re- 
portedly had 560 bhp, although the 
factory never admitted it. It was 
available only with the Muncie Rock 
Crusher M22 gearbox, heavy-duty 
suspension, heavy-duty cooling, 
heavy-duty everything. With 12.5:1 
compression, optional aluminum 
heads, standard tripower carbure- 
tion, it was for racing only, and was ef- 
fective in long-distance competition. 

The L88-powered production- 
based Corvette won the GT class at 
Daytona and Sebring in 1966, at Se- 
bring again in 1967, and managed 
171.5 mph — 22 mph faster than the 
winning Ferrari GTB — down the Mul- 
sanne straight at LeMans. Only about 
500 were built in three years. IM 
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OLD VERSUS NEW 



( Continued from page 65) 

tires constitute its only unfair advan- 
tage. And that's the way it worked 
out at the track. Ed's old yellow Vette 
ran wheel-to-wheel with our new Z-52 
everywhere except the slalom. 

It's off the track where the differ- 
ences show up most. The '88 Cor- 
vette, particularly in Z-52 form, is 
just about the most balanced all- 
rounder in the world, circa 1988. It 
does everything well. 

On the other hand, put the top 
down and the stereo on, and the Z-52 
will happily cruise down to the Dairy 
Queen with never a hint of thorough- 
bred temperament. 

Ed's '66 has a disposition as sunny 
as its bodywork. By comparison to the 
intensely serious Z-52, everything 
about it seems happy and friendly. 
There's lots of room behind the big 
mahogany steering wheel, much 
more room than in the tight-fitting 
'88. There's also more trunk room. 
The big white-on-black gauges are as 
functional as the elaborate electronic 
display in the '88. 

In 1966, Road & Track wrote "the 
4-speed all-synchro gearbox is about 
as near faultless as any we've ever en- 
countered." That's still true. Surpris- 
ingly, Corvette engineers gave away 
that great shift feel on the current 
model, when they moved the shifter 
mechanism inside the gearbox. 

Which is the better car? Well, 
judged for what it can do, as a ma- 
chine, as a total package, the 1988 
Corvette is it. No contest. It's bene- 
fited from 20 years of development by 
some of the savviest engineers in the 
car business. It's one of the two or 
three hottest cars built anywhere. 

However, if I personally had to 
choose either the Z-52 or Ed's '66 to 
actually live with, to drive, to own, I'd 
choose the '66. To my mind, it's more 
exciting to look at, it's far more com- 
fortable to be in and it's just as re- 
warding to drive. I was prepared for 
the '66 to be awkward and old-fash- 
ioned compared to the new car, but 
that's simply not the case. It's a well- 
balanced package that shows its age 
only in extreme situations — and when 
was the last time you plunged into a 
100-mph, off-camber decreasing-radi- 
us sweeper on the way to the office? 

Last but not least, 10 years from 
now, a 1988 Corvette will be at the 
very bottom of its price cycle, worth 
perhaps $15,000-$20,000. By compar- 
ison, Ed Fischer's '66 will be a $75,000 
car. If you're going to spend $35,000 
for an automotive artifact like a Cor- 
vette, it's certainly nicer to be making 
money rather than losing it as you 
drive in style. VH 



m jr Exercise . , <y» 

More^ ,th Less 



■MORE EFFECTIVE By dup- 
licating the motion of cross country 
skiing, the world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 
UMORE COMPLETE 
Unlike bikes and other 
sitdown exercisers, 
NordicTrack exercises 
all the body's major 
muscles for a total 
body workout. 

UMORE CALORIES 
BURNED In tests at a 
major university, NordicTrack 
burned more calories than an 
exercise bike and a rowing 
machine* 

MMORE CONVENIENT With 
NordicTrack, you can exercise in the 
comfort of your home. 
NordicTrack easily folds, requiring 
storage space of only 17" x 23". 

'Scientific test results included in 
NordicTrack. brochure. 

Njordic/rack 

C 1988 NordicTrack 





LESS TIME Because Nordic- 
Track is so efficient, you 
burn more calories and 
get a better aerobic 
workout in less time. 
UNO IMPACT Run- 
ning and some aerobic 
workouts can cause 
painful and poten- 
tially harmful jarring. 
'A NordicTrack workout 
is completely jarless. 

UNO DIETING No 

other exercise machine 
burns more calories than 
NordicTrack ... so you can lose 
weight faster without dieting. 
UNO SKIING EXPERIENCE 
REQUIRED Easy and fun to use. 

r TMl^™RTANFvTDE(r 

Call Toll Free Or Write: 

1-800-328-5888 

In Minnesota 1-612-14M987 In Canada 1-80M33-9582 
| 141 Jonathan Blvd. N, Chaska, MN 55318 
' □ Please send free brochure 

T □ Also free video tape □ VHS □ BETA 
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THE MOST SPACIOUS 
THE MOST BEAUTIFUL 
THE MOST EFFICIENT 

Ceilings that soar up to 28 ft high, sparkling 
skylight lit interiors, unmatched energy efficiency 
and superior customer support are standard 
features with every Monterey Domes Home. 

Why settle for an everyday home when you 
can build your own quality Monterey Domes 
Home and not compromise on anything. 

To learn more send for our exciting 98 page 
color Catalog and Plans Book. $7.00. 



H YES, Please send my 98 page copy of Monterey Domes 
Catalog & Plans Book. Enclosed is $7.00 

□ Also, please send me The Basic jTJJJjiic"^ arir^' 
Dame Assembly Manual lor an ■ M''£ijunlM0)j 
additional $5 00. I(in«i2— !=S 

Name 

Address 

Clty/StalelZip 

Phone (Optional) 

Send to: 

Monterey Domes, Inc. 

1760 Chicago Ave .. Dept. AQ-9 
Riverside. CA 92517 



MONTBKY DOMES ' 




FACTORY DIRECT CLOCKS 
AND FURNITURE 

Do-lt-Yourself 
Kits or Assembled 
and Finished 

• Grandfather Clocks. 
Mantel and Wall Clocks 

• Cabinets. Chests, Tables, 
Chairs, Desks and morel 

• Solid 3/4" Black Walnut, 
Cherry, or Oak 

• Heirloom Quality 

• Solid Brass West German 
Movements and Dials 

• Money Back Guarantee 

Kit Prices 
Starting at $89.50. 




EMPEROR 

( L()( K C'OMl?\NY 

World's Largest Manufacturer of Grandfather Clock Kits 
Dept 2807, Emperor Industrial Park 
Fairhope. Alabama 36532 • Phone 1-205-928-2316 



I am interested in 

□ Do- It- Yourself Kits O Finished Clocks C 



Name 
Street 
City _ 
State . 



Finished Furnnure 



-Zip- 



(Please Print) 
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AUTOMOTIVE 



HIGH-TECH OIL CHECK 



Oil analysis can save you money 
— and save your engine. 

TEXT AND PHOTOS BY MIKE ALLEN 
Assistant Auto Editor 



f^^W HEN YOU change your own oil 
I 1 * ly° u probably run your fingers 
■■■■through the drain pan, examin- 
ing the dirty oil for consistency, parti- 
cles or the occasional stray piece of tim- 
ing gear or piston skirt. Does it smell 
burned? Is it thin and runny with raw, 
unburned gasoline? Or so thick and oxi- 
dized it won't run out of the pan without 
help, like a new bottle of ketchup? 

Proper scientific oil analysis has been 
around since WWII, starting with the 
military and later with the railroads. By 
quantifying contaminant parts-per-mil- 
lion, abnormal component wear can be 
pinpointed without disassembling the 
engine. High levels of, say, chromium 
point to abnormal ring wear, while tin 
and lead make the bearings suspect. 
Copper means that the bearings have 
worn all the way through to the brass 
backing, and failure is imminent. High 
concentrations of iron would come from 
worn cylinder walls or camshafts. 

Sodium is one of the additives in anti- 
freeze, and high levels of sodium can 
mean either a bad head gasket or a leak 
in the block or head. Or maybe just some 
road salt getting in through the air 
cleaner. 

Silicon (sand) usually means the air 
cleaner or PCV system is leaking or 
(more likely) the air filter needs to be re- 
placed. Silicon is very abrasive, and 
high levels of other contaminants in the 
presence of silicon will probably go 
away after a fresh air filter and an oil 
change. 

Spectroscopes, the only machines 
sensitive enough to detect such small 




This $ 1 65,000 emissions spectrophotometer automatically checks tray of 1 00 oil samples and 
gives concentrations of contaminants In parts-per-mlllion In 30 seconds per sample. 



concentrations, are expensive, requir- 
ing the ministrations of a highly skilled 
staff, as well as trained oil analysts to in- 
terpret the results. Commercial oil 
analysis has always had these limita- 
tions .making it impractical for the aver- 
age Joe. 

Detect Auto Labs, a large oil-analysis 
firm that's been involved with the fleet 
market for a long time, has automated, 
computerized and reduced the price to 
less than $10. The report is written in 
plain, easy-to-understand English, so 
you won't need to interpret the raw 




Plastic tube and syringe 
Included In Detect kit 
allow oil sampling 
through dipstick tube 
| left), although sam- 
pling while changing 
oil Is preferred. 



numbers in parts-per-million generated 
by the spectroscopes. 

The Detect system is so accurate it 
can pick up differences in wear rates be- 
tween different types of engines. 
They'll need the VIN (vehicle identifica- 
tion number) from your registration so 
their computer will know what's in your 
vehicle. It then compares your oil with 
samples from thousands of other en- 
gines like yours before interpreting the 
results. 

You can buy Detect's prepaid analy- 
sis kits from J.C. Whitney's mail-order 
catalog, Canadian tire dealers, many re- 
tail outlets and fast-lube franchises by 
the time you read this, but if you can't 
find one, you can contact Detect for the 
name of a retailer near you: Detect Auto 
Labs, 122 E. 42nd St., Suite 2100, De- 
partment PM, New York, NY 10168, 
(212)682-6859. 

Manufacturer recommendations to 
the contrary, we change the oil in our 
long-term test cars at 3000-mile inter- 
vals, 2000 for turbo cars. So should you. 
We've added Detect's oil analysis to our 
long-term test program, and we'll be re- 
porting the results in our coverage. IN 
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WINGING IT 



(Continued from fxige57) 

September 3 — the earliest possible 
starting date. However the judge de- 
cides to interpret the Cup's original 
Deed of Gift, appeals are likely. 

Judge Ciparick stunned yachtsmen 
last summer by ruling that New Zea- 
land could force an early, 1-on-l Cup 
defense in boats with a maximum wa- 
terline length of 90 ft. The previous 
race format, in place since 1958 and 
open to all challengers, called for 60- 
ft.-long 12-Meter boats meeting in 3- 
to 4-year intervals. 

Rather than asking will the race be 
run, the better question is: Will it be a 
true sporting event? Monohulls never 
meet catamarans in head-to-head rac- 
ing. Why? Because the monohull is to 
the catamaran as the Boeing 747 is to 
the Concorde. Each is a superb craft, 
but in speed there's no comparison. 

However, a case can be made that 
such a race can be close. Kiwi Mis- 
chiefhas an immense sail area of 
15,000 sq. ft., five times that of 12- 
Meter boats. A narrow innovative 
hull — 14 ft. wide at the waterline flar- 
ing out to a maximum of 26 ft. — plus 
an extremely low-drag keel may push 
this radical monohull to the threshold 
of30mph. 

Stars & Stripes, on the other hand, 
may never actually run to its full po- 
tential during an America's Cup race. 
Dennis Conner and crew are inexperi- 
enced catamaran sailors. They've al- 
ready had catastrophic accidents in 
training, capsizing one Formula-40 
cat and dismasting another. There is 
even talk that Conner may scrap the 
rigid sail in favor of a conventional sail. 

Despite the cloud of courtroom 
wrangling over the 1988 race, the fu- 
ture of the America's Cup has never 
looked brighter. By throwing out the 
restrictive 12-Meter rulebook, com- 
petitive boats will now be able to use 
the latest high-tech advancements 
and more than double the speed of 
previous races. 

Experts are already predicting 
that Stars & Stripes and Kiwi Mis- 
chief are the fastest catamaran and 
monohull, respectively, in the world. 

"Once we get the America's Cup 
settled and don't have to worry about 
breaking up," said John Marshall, 
when the big cat was launched in San 
Diego, "we're convinced we could lift 
the world record for speed under sail. 
I think we have enough interest to at- 
tempt it and it would be fun to try. " 

Cup race or no Cup race, the Stars 
& Stripes wingmast will sail into his- 
tory and, more than likely, the record 
books. The high-tech, high-speed ge- 
nie has been let out of the bottle and 
America's Cup racing may never be 
the same. PM 









"We're so positive that these patterns and designs will open up a new 
world of woodworking for you that we'll send you a free gift just for 
trying them." 



"312 WOODWORKING 
SCROLL SAW PATTERNS" 

Designs that Open Up the World of Woodworking 



(By Gene Keith) 

I'm no dummy. But, I can't cut things 
out of wood without a pattern. If you're 
a woodworker, like me, you've spent 
many weekends walking around craft 
fairs, looking for new ideas. But then, I 
found a treasure . . . 

I picked up a new, 261 -page book, 
"Encyclopedia of 312 Scroll Saw 
Woodworking Patterns." The pattern 
lay-outs and directions were so simple, 
that I completed a project within an hour. 
My excitement grew and . . . 

When I finished the piece, I compared 
it to the drawing to make sure that it was 
exactly right. It was perfect. Later, I 
looked through the whole encyclopedia 
and had a pleasant surprise . . . 

LOOK AT WHAT YOU WILL 

FIND IN THIS NEW BOOK 

► Diagrams and sizing instructions showing 
each of 312 patterns and designs. 

► How to enlarge and reduce scroll saw 
patterns. 

► Many popular designs found at fairs. 

► Decorate your refrigerator with these great 
magnets. 

► Dress up your Christmas tree with orna- 
ment patterns complete in this book. 

► Alphabets and numerals let you make 
signs, address plaques. 

► Hang one of these blackboards beside the 
phone to write your special messages on. 

► Sconces to decorate. 

► Make this paper towel holder quick. 

► Key and jewelry holders you can make 
will help keep you organized. 

► Patterns like Heart Candle Holder or 
Welcome Melon. 

► Make a street scene. 

► Make a handy Oven Rack Tool. 



► Goose lovers will enjoy Goose Towel 
Holder, G aggie of Geese Plaque and many 
more. 

► Great children's games and toys. 

► Make your own customized shelves. 

► Give someone special these Hanging 
Hearts. 

► Many original designs for popular sub- 
jects like pigs, ducks, bears, chickens, 
hearts, tulips, half moons, stars, cactus, 
windmills, mushrooms, sheep, apples, 
butterflies, melons, clovers, vegetables, 
penguins, states, Amish figures, musical 
instruments, pandas, pineapples, cows, 
doves, and buzz buttons. 

► Music lovers will enjoy these great musi- 
cal cutouts. 

► Make a great educational puzzle by cut- 
ting out the United States. 

► Easy patterns for beginners and more dif- 
ficult patterns for experts. 

f IT'S EASY TO ORDER 

Just return this notice with your name 
and address and a check for $5.99 plus 
$2.00 shipping and handling to our 
address: FC&A,Dept.ZPP-9, 103 Clo- 
ver Green, Peachtree City, GA 30269. 
We will send you a copy of "Encyclope- 
dia of 312 Scroll Saw Woodworking 
Patterns" right away. 

Save! Mail $11.98 + $2.00 for two 
books. (No extra shipping charges.) 
Satisfaction guaranteed or money back. 

Return this notice with your order. 
Copies will not be accepted. 

IMPORTANT — FREE GIFT 

OFFER EXPIRES 

OCTOBER 1, 1988 

All orders mailed by Oct. 1, 1988 will 
receive a free gift. Order right away! 

CPCAA1988 
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Make your own 
concrete repairs with 
these fix-'em-ups. 
Just add water! 




Select the 
QUIKRETE® 
product 
formulated for 
your special building project 
and get a big rebate during 
August and September at participating 
dealers. Directions are on the pail. Just add 
water and become a do-it-yourself hero. 

Order this new 
165-page 
hardback that 
tells you all you 
need to know 
to build and 
repair with 
concrete. 

Complete dozens 
of projects from 
making simple 
sidewalk 
repairs to 
building a foundation or 
wall. Detailed illustrations — photographs, 
drawings and diagrams — lead you 
step by step. All necessary tools 
and materials are listed. Available, 
at your home center, hardware or 
building supply. Or send $7.95 to 
QUIKRETE®, RD 1, Box 276, New 
Ringold. PA 17960. 

The QUIKRETE Companies, Atlanta, GA 30345 





NEW-WAVE WATERCRAFT 

(Continued from pageS!) 

when the driver falls off. 

Despite the pontoon set's obvious 
benefits, this is clearly a halfway mea- 
sure. The Jet Ski is fundamentally a 1- 
person machine meant to be driven 
standing up. Weight and load distri- 
bution when riding double virtually 
buries the stern. 

However, the craft is an outstand- 
ing wavejumper with a relatively 
swift learning curve, and it's easily 
stripped clown, once you've mastered 
the fundamentals, to become a solo 
hotdogger's dream machine. 

Fazer Faze II 

With a low-to-the-water, pickle-fork 
hull, it's not surprising the Faze II is 
ultrastable and a straight-ahead 
screamer. Beginners can sit down on 
the Faze II for the first time and roar 
away with confidence. 

Although the craft maneuvers like 
a snowmobile, requiring the rider to 
shift weight and lean hard into the 
turn, the technique can be practiced 
in slow motion and swiftly learned. 

The Faze II's well-designed 
strengths allowed it to finish third in 
top-end speed, overall stability at 
speed and rest, rider-friendliness and 
fun factor. However, as a relatively 
difficult machine to maneuver, it fin- 
ished behind the fleet on the perfor- 
mance course. 

A number of features were stand- 
outs such as a hinged forward engine 
hatch, rubber footwells, underseat 
stowage and low-pressure ducts for 
increased engine ventilation. 

But others were less satisfying, es- 
pecially the low seat and handlebars. 
You don't know how to position your 
legs — straightforward with locked 
knees or bent backward in an uncom- 
fortable crouch. Equally annoying is 
the forward-mounted exhaust that 
maximizes noise and fumes. 

Despite certain glitches, the Faze 
II is a unique waterscorcher with a 
gutsy engine and nearly tip-free hull 
that provides a stable platform, rela- 
tively dry ride and short learning 
curve. Its low price also makes it one 
of the fleet leaders in value. 

Overall, our test proved that these 
craft are basically idiotproof. Wear a 
flotation vest and sneakers, operate 
at controllable speeds, follow basic 
boating rules of the road, use throttle 
power throughout a turn, leave at 
least 100 ft. for stopping, and you'll 
have the most exhilarating ride of 
your life. 

It's easy to see why interest in jet- 
powered personal watercraft is boom- 
ing. They bring out the hotdogger in 
everyone. Wl 
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Remodeling Your Home? 



Create a new look for your home 
with the help of our home plan- 
ning designer kits. Developed by 
architects and home designers, 
these easy-to-use kits let you 
preview your refinished kitchen 
or bathroom, change the inside 
look of your home or landscape 
your property. You'll avoid 
costly mistakes, too. 

Each of the four kits comes with a 
blueprint grid, instruction book- 
let, scaled ruler and more than 
500 peel-and-stick vinyl pieces 
representing furniture, appli- 
ances, plants, windows, walls, 
lights, trees, doors, sinks, cabi- 
nets, etc. To design the look you 
want, simply place these colorful 
pieces on the 1 8- by 24-inch blue- 
print grid. (Landscape Designer 
comes with a 20- by 40-inch 
grid.) The pieces lift easily for 
new layouts, and each kit can be 
reused for many years. You can 
even photocopy your finished 
layout. 

Home Designer Kit 

Want to add a room? Move the 
furniture around for a different 
look? This kit has vinyl symbols 
for walls, chairs, windows, elec- 
trical outlets, doors and other 
items you need to consider. 
Remodel up to a 6,500-square- 
foot home with five bedrooms 
and four baths. (PM-2010— 
$26.45, includes shipping) 



Popular 
Mechanics 
Can Help. 





Order kits separately 
or together. 



Kitchen Designer Kit 

A 3-dimensional kit for kitchen 
remodeling that lets you measure 
depth and height to determine 
cabinet clearances and working 
space. The vinyl pieces show the 
latest appliances, plus all sizes of 
sliding glass doors, windows, 
cabinets and sinks. For kitchens 
up to 24 by 32 feet. (PM-2020— 
$26.45, includes shipping) 



Bathroom Designer Kit 

This 3-dimensional kit shows 
you two 3-D views and an over- 
head look of a remodeled or new 
bathroom. The colorful vinyl 
pieces include track lighting, 
sliding glass doors, modern vani- 
ties and sinks; even a Jacuzzi. 
(PM-2030— $26.45, includes 
shipping) 



Landscape Designer Kit 

Renovations to your property can 
be costly and highly noticeable. 
Before you sink in a lot of money, 
plan your design with this com- 
prehensive kit. It shows the loca- 
tion of trees, shrubs, walkways, 
fencing, patio furniture, pool, 
sprinklers, lighting, even a bas- 
ketball net. The blueprint grid can 
show property up to 144 by 288 
feet. (PM-2040— $31.45, in- 
cludes shipping) 



To order, please send a check or money order, payable to 

Popular Mechanics, to: 

Popular Mechanics 

Box 1014, Dept. MA, Radio City Station, New York, N.Y. 10101 

Note: To order all four kits, please send $99.80. You save $11.00. 

(Please allow 3 to 4 weeks for delivery.) 

Popular Mn-hmks is a publication nf Hearst Magazines, a Division of The Hearst Corporation. CI9SH The Hearst Corporation. All rights reserved. 
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DODGE DAKOTA 4X4 



IF YOU'RE LOOKING FOR THE ONLY TRUE MID SIZE 4X4 PICKUP 
THERE IS, WITH THE PUNCH OF A 3.9L V-6 AND NEW ELECTRONIC 
FUEL INJECTION, A FIVE-SPEED GEARBOX, 2 WD TO 4 WD SHIFT- 
ON-THE-FLY, AN INDEPENDENT FRONT SUSPENSION, A WHOLE 
TON OF AVAILABLE PAYLOAD, PLUS A 7/70 PROTECTION PLAN* 
THAT SHOOTS DOWN THE COMPETITION, THEN TAKE OFF IN 



THIS 4X4... IT'S GOTTA BE A DODGE DAKOTA. 




ITS 

GOTTA BE A 
DODGE. 



DIVISION OF CHRYSLER MOTORS 



'See 7/70 powertrain & 7/100 outer body rust-through limited warranty at dealer. Restrictions apply. 



BUCKLE UP FOR SAFETY, 



THE BETTER HOME 



How To Locate 

FRAMING STUDS 

BY ROSARIO CAPOTOSTO, Contributing Editor; PM Illustrations by George Retseck 




1 An electronic stud finder is a great tool for locating the exact position of wall studs. As 
you move the tool across the wall, the lights indicate the stud edges. 




IOST HOUSE WALLS are 
built using vertical 2x4 
I studs. And as long as they 
serve their primary purpose — name- 
ly, holding up the house — we rarely 
think about them. But when we do 
work on the walls, whether putting in 
a new window or simply hanging a 
heavy painting, we need to know the 
precise location of these framing 
members. And, we want to find them 
without tearing the wall apart. Fortu- 
nately, every wall carries some tell- 
tale clues that make this job easier. 

If you do a lot of remodeling and re- 
pair work, your best bet is to invest 
about $20 in an electronic stud finder. 



The one shown on this page is made by 
Zircon International and is available 
in hardware stores, home centers and 
through mail-order tool catalogs. All 
you do is move the sensor across the 
wall and when it passes over the stud, 
the lights on the unit come on. It oper- 
ates on a simple 9-volt battery and 
will accurately establish both outside 
edges of the studs. This device was 
designed primarily for working on 
dry wall or wood-paneled walls. But it 
also functions well on plaster walls as 
long as wood lathe was used. Appar- 
ently, metal lathe confuses the instru- 
ment. 

If you'd rather take a lower-tech 



approach, Figures 2 through 10 give 
you some sensible options. The easi- 
est of these is simply tapping your 
knuckles across the wall and listening 
for a change in sound. While this will 
generally yield the rough location of a 
stud, it will not clearly define both 
edges. To find the center of the stud, 
you can probe the wall with a small 
nail. Usually, I use a 4d finishing nail 
and repeatedly drive it into the wall 
until it hits the stud. Then I measure 
over IV2 in. to find the other edge of 
the stud. (Studs are called 2x4s but 
their actual width is generally IV2 in.) 
Drive the nail again to make sure you 
have found the other side of the stud 
and then lightly mark the wall. These 
small holes can be easily repaired with 
caulk and touchup paint. 

This method works on plaster walls 
too, but you do run the risk of cracking 
the brittle plaster. A better option is 
to drill repeated V 16 - to Vfc-in.-dia. 
holes across the surface. When the bit 
meets resistance beyond the depth of 
about 1 in. , you'll know you've found a 
stud. You should, however, remem- 
ber two important cautions when 
drilling into any wall: Be sure to use a 
double-insulated drill, and avoid drill- 
ing in any areas where there may be 
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THE BETTER HOME 




3 After sounding out general stud loca- 
tion, find precise position by driving a small 
nail into wall until it meets resistance. 

concealed electrical wires or water 
and gas pipes. 

If you'd rather not put small holes 
in your walls, careful visual inspection 
may do the trick. By shining a light at 
a low angle across dry wall, you can of- 
ten see bumps or depressions where 




4 Continue driving nail across wall until 
you pass over other edge of stud. Mark 
both edges on the surface with a pencil. 

nails are driven into the studs. You'll 
get the best results if you work in a 
dark room. 

Visual inspection of the baseboard 
can also reveal depressions over fin- 
ishing nail heads. Often this filler will 
shrink and be noticeable. Of course, 
you can also carefully remove the 




baseboard and check for stud mark- 
ings or nails underneath. 

Another good option is to remove 
outlet cover plates. Generally, the 
boxes underneath are nailed to studs. 
Once the cover is off, you can see 
which side the stud falls on and then 
measure over in increments of 16 in. 
to find where other studs fall. Re- 
member that these stud locations 




6 A low skim light used In a dark room will 
often reveal depressions or bumps where 
wallboard nails are driven into studs. 



i ! 








c=- 


m 






7 Clues to stud locations are found when 
baseboard is removed. Wall may be 
marked or have exposed nails over studs. 




S Outlet boxes are usually nailed to studs. 
Remove cover plate to see where stud is, 
then measure and mark 1 6 in. to next stud. 



8 Baseboard nails are usually driven into 
studs. Look for nail-head depressions. Con- 
firm location by probing with small nail. 

must be confirmed — by probing with 
a nail — because you cannot depend on 
all studs being on the typical 16-in. 
centers. 

One last option is a simple magnetic 
stud finder. This inexpensive device 



9 When stud location Is pinpointed at top 
and bottom of wall, snap a chalk line be- 
tween the two to mark length of stud. 

has a pointer that reacts when the tool 
passes over the nails used to install 
drywall panels. These finders will 
work well if the nails are close to the 
surface and if you have the patience to 
thoroughly scan the wall inch by inch. 
They will not, however, work on pan- 
eling that is installed with adhesive or 
on plaster walls. 

Using any one of the above methods 
should help you locate your wall 
studs. But keep in mind that many 
will also work well if you want to find 
joist locations in the ceiling. IM 




10A simple magnetic finder has a built-in 
pointer. This indicates the hidden location 
of nails used to attach wallboard. 
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Homeowners'Clinic 

BY NORMAN BECKER, P.E., Contributing Editor 



Drafty 

Folding Stairway 

The article on installing a folding 
stairway ("Homeowners' Clinic," 
page 121, Feb. '88) encouraged me to 
write about a problem I have with my 
folding stairway. My furnace thermo- 
stat and return duct for the furnace 
and air conditioner are located in the 
same hallway as the stairway. In the 
winter, a cold draft comes down 
through the cracks around the stair- 
way and causes the furnace to come on 
even though the rest of the house is 
warm. In the summer, the reverse is 
true. DICKLEURIG 
ARLINGTON, TX 

An easy and effective solution is to 
construct a rigid insulation cover for 
the stairway. In addition to reducing 
the draft, the cover will reduce the 
heat loss through that area. 

The problem that you describe is 
quite common. I've inspected thou- 
sands of homes with folding stair- 
ways used for attic access and over 95 
percent of them did not have insula- 
tion over the stairway opening. 

You can use an easily available 
rigid foam-insulation board, such as 
Styrofoam, to construct your insula- 
tion cover. The top of the cover should 
be large enough to overlap the perim- 
eter of the stairway opening by a cou- 
ple of inches. The sides must be deep 
enough to accommodate the folding 
stairway in its closed position. Once 
the top and four sides are cut to size, 
they can be attached to one another 
with an adhesive. 

One such adhesive, generally 
available in cartridge form, isPL300 
Foam Board Adhesive, manufac- 
tured by Contech Brands, a division 
of Rexnord Chemical Products, Inc. 
The solvent in some adhesives will 
react with Styrofoam. Be sure that 
the product you buy is compatible 
with the material you're gluing. 

A 1 -in. -thick Styrofoam board has 
a thermal resistance (R -factor) of 
about 5. If you'd like greater thermal 
resistance, then either double up on 
the Styrofoam or insulate the cover 
with Fiberglas batts. 

Since the cover will only weigh a 
few pounds, it can easily be moved 
around when you use the stairway. 




Heat loss and drafts through a folding-stairway opening can be greatly reduced by using a 
cover made from rigid insulation board. Use an appropriate adhesive to assemble panels. 



Replacing 
Window Tracks 

The plastic inside tracks of our dou- 
ble-hung windows have begun to 
crack and break. The windows are 
very difficult to raise and lower and 
there are drafts coming in through the 
broken tracks. Can you tell us how to 
fix the windows ourselves or who 
manufactures replacement tracks? 

STEVEN HALL 
ARLINGTON HEIGHTS, IL 

You can replace the plastic inside 
tracks with metal pressure channels. 
These are generally available at 
hardware stores and home centers. 
They usually have spring-action 
strips on both side joints to hold the 
window snugly and eliminate drafts. 
Some window-channel kits feature 
adhesive-tape weatherstripping to 
further reduce cold-air infiltration. 
This is installed where the upper rail 
of the bottom sash and the lower rail 
of the top sash meet. 

One brand of easy -to -install chan- 
nels is Window Fixer Pak which is 
made by the Quaker City Manufac- 
turing Co., 701 Chester Pike, Sharon 
Hill, PA 19079. The cost is about $1 7 
to $23 per set depending on the win- 
dow dimensions. 



Spots 

On Ceiling 

The painted ceiling in my bathroom 
has developed brown spots. I know 
that the spots are not caused by a wa- 
ter leak from the room above and they 
are not caused by mildew. Do you 
know what they are? 

JEFFPAZONA 
SUFFERN, NY 

Latex paint contains a number of 
components, many of which are wa- 
ter soluble. When a surface coated 
with latex paint is exposed to very 
high humidity, the water-soluble 
components in the paint tend to leach 
out and appear as brown spots. These 
can usually be removed by scrubbing 
them with a water-dampened 
sponge. You don't need an abrasive 
cleaner. It may take a couple of appli- 
cations with the sponge but, once the 
spots are removed, they shouldn't 
come back. 



Do you have a home-maintenance or repair prob- 
lem? Send it to Homeowners' Clinic, Popular Me- 
chanics. 224 West 57th St., New York, NY 10019. 
Letters cannot be answered individually, but prob- 
lems of wide interest will be discussed in the col- 
umn. For more home-repair and maintenance 
help, get PM's Home Care Guide, $2.45 postpaid. 
Send your orderis) to Popular Mechanics, Box 
1014, 'Radio City Station, New York, NY 10101. 
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Appliance Clinic 



BY STEVE TOTH, Contributing Editor 




To check a rinse-agent dispenser, tape plastic wrap over the port to collect the rinse agent. If 
none is being dispensed, remove the outer door panel and replace the dispenser. 



Not Dispensing 

I have a KitchenAid dishwasher mod- 
el No. KDS18, serial No. 230391741 
(Superba). The automatic rinse-agent 
dispenser stays full and will not dis- 
pense. How can I repair or replace 
this part? 

ALLEN E. WILSON 
MARINA DEL REY, CA 

The rinse-agent dispenser is only ac- 
tivated for a short time during the 
last rinse cycle and only dispenses 
about '/ 5 -tsp. of fluid at that time. 

To check the dispenser, first dry 
the area around the dispenser port 
and tape a piece of clear-plastic wrap 
over the outlet. 

Now, close the door and latch it. 
Press the CANCEL button and let the 
dishwasher advance to the rinse cy- 
cle. As soon as the rinse light comes 
on, stop the machine by unlatching 
the door. Then relatch the door and 
press the normal CYCLE button. Let 
the machine run through the rinse 
cycles. The moment the DRY light 
comes on, open the door and inspect 
the plastic wrap. If you see a small 
amount of rinse agent under the plas- 
tic, then the dispenser is operating 
properly. If not, you'll have to replace 
it. 



To remove the dispenser, unplug 
the dishwasher. Remove the two 
screws on each side of the inside of the 
door and slip off the outer door panel. 
Remove the two wires from the dis- 
penser solenoid and remove the 
ground wire. Unscrew the dispenser 
securing nuts and remove. 

The replacement unit is part No. 
4160649 and it can be purchased at 
any authorized KitchenAid parts 
distributor for about $35. 

Doesn't Heat Properly 

I recently moved into a house with a 
lovely O'Keefe and Merritt oven. 
Most of the time, however, the oven 
doesn't heat properly. The factory re- 
pairman told me that the oven needs a 
sensor unit which is no longer manu- 
factured. Can a substitute be used? 
My oven is model No. N-22, serial No. 
D11313 and the part number for the 
sensing unit is 355T202S01. 

GWEN DUNAVANT 
LAKE ELSINORE, CA 

You can keep your vintage range 
working by substituting a2-wire 
sensor. The new unit will allow you 
to use your oven and broiler, but you 
won't be able to use the AUTOMATIC 
roast control and the keep warm 



temperature-holding feature of the 
oven. The 2-wire sensor is part No. 
355T202S02 and costs about $70. To 
locate the nearest O'Keefe and Mer- 
ritt parts distributor, call the Tappan 
Co., at (800) 537-5530. 

To replace the sensor, first discon- 
nect the power to the range. Open the 
oven door and remove the racks. 
Then, remove the single screw that 
holds the sensor to the top of the oven 
cavity. Pull the sensor down slightly. 
You'll see two white, and two yellow 
wires attached to it. Next, remove the 
control panel and tip it forward. On 
the back of the control panel you'll see 
the two white wires connected to ter- 
minals marked S on the oven thermo- 
stat. Disconnect these wires. Follow 
the two yellow wires to their contact 
points and disconnect them or cut 
them and tape the ends. The yellow 
wires will no longer be used. 

Tie a length of string to the ends of 
the four wires and slowly pull the 
sensor unit from the oven until you 
see the string. Disconnect the string 
and tie it to the ends of the two wires 
on the new sensor. Go back to the con- 
trol panel and gently pull the string 
and wires through. Attach the two 
wires to the terminals marked S on 
the thermostat and reassemble the 
control panel. Attach the sensor to the 
oven, reconnect the power and try out 
the oven. 

Needs Needles 

Do you know where I can find needles 
(part No. CC1221) for my 33-year-old 
Westinghouse sewing machine? I've 
been having needles cut to fit, but 
they don't work that well. 

EVELYN M'GEHEE 
SULPHUS.OK 

Needles for your vintage sewing ma- 
chine are available from the Tacony 
Corp. This company is a wholesale 
sewing-machine parts distributor. 
To get the needles, ask any sewing- 
machine repair center in your area to 
order them from Tacony Corp., 1 760 
GilsinnLn.,Fenton, MO 63026. H* 



// you have a problem with any appliance, send 
your question, with the model and serial numbers 
to Appliance Clinic, Popular Mechanics, 224 West 
57th St., New York, NY 10019. Sorry, but letters 
cannot be answered individually. Problems of 
wide interest will be discussed in this column. 
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NRIHands-On Training With an IBM PC Compatible Plus 20 Meg Hard Disk 

GET THE KNOW-HOW 
TO SERVICE EVERY 
COMPUTER ON THIS PAGE 



Learn the Basics the NRI 
Way-and Earn Good 
Money Troubleshooting 
Any Brand of Computer 

The Department of Labor 
ranks computer service high 
on its list of top growth fields, 
with accelerated demand 
creating more than 30,000 new 
jobs within the next 10 years. 

You can cash in on this oppor- 
tunity—either as a full-time 
corporate technician or 
an independent service- 
person — once you've 
learned all the basics of 
computers the NRI way. 
NRI's practical combina- 
tion of "reason-why" 
theory and "hands-on" 
building skills starts you 
with the fundamentals 
of electronics, then guides 
you through advanced elec- 
tronic circuitry and on into 
computer electronics. You also 
learn to program in BASIC and 
machine language, the essential 
languages for troubleshooting 
and repair. 



Total Computer Systems 
Training, Only From NRI 

No computer stands alone . . . it's part of a 
total system. To really service computers, 
you have to understand computer systems. 
And only NRI includes a powerful com- 
puter system as part of your training, 
centered around the new fully IBM com- 
patible Sanyo 880 Series computer. 

You start with the step-by-step 
assembly of your Sanyo 880 computer. 
You build and test the "intelligent" 
keyboard, install the power supply and 
5V4" floppy disk drive, and interface the 
high-resolution monitor. But that's not all. 
You go on to install a powerful 20 
megabyte hard disk drive— today's most- 
wanted computer peripheral, now includ- 
ed as part of your hands-on training to 
dramatically increase your computer's 
data storage capacity while giving you 
lightning-quick data access. With your 
computer now up and running, you're 
ready to use the valuable software that 
completes your total computer system. 



IBM Is a Registered Trademark 0 | IBM 

Corporation 

Epson Is a Registered Trademark of Epson 
America, Inc. 

Apple and the Apple logo are Registered 
Trademarks o t Apple Computer, Inc. 

Compaq Is a Registered Trademark of 
COMPAQ ~ 




need to quit your present job until you're 
ready to make your move. Your training 
is backed up by your personal NRI in- 
structor and the NRI technical staff, 
ready to answer your questions 
and help you when you 
^ need it. You get it all with 
NRI at-home training. 

Free 100-Page 
Catalog Tells More 

Send the postage-paid 
reply card today for 
NRI's big, 100-page, 
color catalog on NRI's 
electronics training, 
which gives you all 
the facts about 
NRI courses 
in Micro- 
computers, 
Robotics, 
Data Com 
munications, 
TV/Audio/ 
Video Servicing, 
and other growing 
high-tech career fields. 
If the reply card is missing, 
write to the address below. 



MORE! 



It all adds up to confidence- 
building, real-world experience 
that includes training in program- 
ming, circuit design, and peripheral 
maintenance. You'll be learning about, 
working with, servicing, and trouble- 
shooting an entire computer system- 
keyboard, power supply, computer, 
monitor, floppy disk, hard disk— to en- 
sure that you have all the essential skills 
you need to succeed as a professional 
computer service technician. 

No Experience Needed, 
NRI Builds It In 

This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared, with the skills and confidence 
you need for success. You learn at your 
own convenience in your own home. No 
classroom pressures, no night school, no 




Your NRI total systems training includes: 



• NRI Discovery Lab to design and modify circuits • Four- 
function digital multimeter with walk-you throogh instruc- 
tion on audio tape • Digital logic probe for visual examina- 



tion of keyboard circuits • Sanyo 880 S erie s computer 
with "Intel ligent " keyboard and 360K, SV. * floppy disk 
drive • 20 megabyte hard disk drive you install Internally • 
High-resolution monochrome monitor • 8K ROM, 256K 
RAM • Bundled software including G W BASIC, MS-DOS, 
WordStar, CalcStar • Reference manuals, schematics, 
and bite-sized lessons. 



SCHOOLS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll Give You Tomorrow. 
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% Northern 

i Your Handyman Headquarters 

Key b 75859 

ORDER TOLL FREE 

1-800-533-5545 inMN6i2 894 B3t0 



AUTOMOBILES 



The Handyman's 
Headquarters 



Sale Good Thru 9/30/88 



Tie Rod Tough Tarps 
Cylinder Hefty woven poty tarps 
4" x 24" x 1 V 9 romme,s a * comers & 
Closed pin center 




distance 34V. 
Item « 909424 

sai. $119.99 




Item* 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 



Size 

6x8 

8'x«r 

10x12' 
12x16 
12x20' 
16x20' 
20x30' 
30x40' 
30x50' 
30x60' 



with rustproof 
every 3 ft. 

Price 
$2.49 
S4.49 
$5.39 
$8.99 
$11.69 
$17.99 
$35.99 
$54.99 
$59.99 
$79.99 



2-Stage 

Hydraulic Pump 

11 GPM , W dia. shaft. 
V inlet. W outlet. 
Item #1012 

Sale $81.99 





16 Ton Log Splitter 

5 HP engine. 11 GPM 2- 
stage pump. 24" stroke. 8" 
Wing Wedge. Lisl $1100 
Item #1134. 

Sale $699.99 



4000 Watt Continuous Generator 

Recoil starting. 8 HP Tecumseh engine has cast iron 
sleeve. 100% copper windings. Item #16425. 

Sale $389.99 

Famous Brand Gas Engines 

Largest selection' Thousands of 
engines in stock. 3Vj - 23 HP, 
horizontal & vertical shall. 

5 HP Sale $132.99 
8 HP Sale $184.99 
10 HP Sale $214.99 

Monster Maul 

12 lb. Lumber Jack log splitter maul. All steel handle. 
Splits most logs with one stroke List $28.95. 
Item #11911 

Sale $16 99 Shipping & handing not included 



Send for your 




FREE 

Discount 
Toots, Paris A 
Equipment 
Catalog! 

Save 
20 to 
50% on: 

■ Power Tools 

■ Hand Tools 

■ Gas Engines 

■ Generators 

■ Hydraulic 
Parts 

■ Welders 




i Log Splitters 
and Equipment 

i Air Compressors 
and Air Tools 

i Trailers and 
Trailer Parts 

i AND MORE!!! 



Send lor your FREE 136-Page Discount 
Tools. Parts and Equipment Catalog 1 

Name 



Address 



City _ 
State . 



Zip. 



Northern, Key #75859, 

P.O. Box 1219, Burnsvilte, MN 55337-0219 




Firsthand Drive Report 

Pon tiac STE A WD 

BY TONY SWAN, Automotive Editor 



AT FIRST GLANCE, GM's 
first venture into the realm of 
full-time 4-wheel-drive pas- 
senger cars seems curious. Why make 
the massive investment entailed in a 
4wd option for a vehicle that's slated 
for a 1988 production run of about 
2000 units? 

In an organization that makes a re- 
ligion of economies of scale, a 2000-car 
run is an anomaly. 

But that's only the first-glance as- 
sessment. A second glance — along 
with a few questions in the right quar- 
ters — reveals that the new Pontiac 
6000 All-Wheel Drive STE is actually 
a sort of production mule for a 4wd 
system that's going to see wide appli- 
cation in a number of GM -ft; 
car lines. 

The system itself is 
a tidy job that 
makes maximum 
use of existing re- 
sources. The new 
rear end, which is 
decidedly more ad- 
vanced than the fa- 
miliar beam axle, 
employs a modi- 
fied Chevy S-10 
pickup front axle. 

The design team retained the 
STE's standard THM 125 automatic 
transaxle, but bolted up a new trans- 
fer case in place of the regular front- 
drive differential. 

The revised power delivery system 
also uses equal-length halfshafts, the 
traditional cure for torque steer. 

There are two planetary gear dif- 
ferentials crammed into the transfer 
case, one for the front axle and one, 
with a vacuum-actuated lock, for the 
center differential. 

The rear differential is a straight- 
forward ring-and-pinion arrange- 
ment, although the front-axle final 

drive ratio is 2.84:1 while the rear is 
3.42:1. The disparity is corrected 



Rear-drive TlJ== 
unit employs 

ring-and-pinion from S- 1 0 Blazer 4wd 
front axle. Independent-suspension 
components are unique. 



through intermediate gear sets. 
Torque split front-to-rear is 59/41. 
Stirring all these gears and extra 
weight around called for more muscle , 
and Pontiac responded by creating a 
long-stroke 3. 1-liter version of GM's 
corporate 2.8-liter V6. Another ele- 
ment of the STE All-Wheel Drive 
(AWD) powerteam that's going to see 
wide application, the 3. 1 makes 138 hp 
at 3600 rpm and 183 lb. -ft. of torque at 
4800, versus 125 hp and 160 lb. -ft. for 
the regular STE. 

The extra muscle is clearly needed, 
and there's no danger of it being too 
much. At 3397 pounds, the STE AWD 
is 296 pounds heavier than the 2wd 
STE, and acceleration is far from 
nose-flattening. 
However, acceleration isn't what 
this car is all about. To 
sample what it is about, 
we spent a couple of 
days last winter 
^ sloshing around 
on snow-covered 
highways near 
Mount Rainier 
in Washington 
state — 4-wheel- 
drive country 
made to order. 
And we emerged impressed. Al- 
though the 4wd STE will exhibit mul- 
ish understeer when it's pushed hard 
in sloppy going, it's tidier than the 
front^lrive version. More important, 
big mistakes are hard to make. 

This impression also extends to 
dry-pavement performance, although 
this requires substantially higher 
speeds. Don't confuse 4-wheel drive 
with increased adhesion — that's not 
the benefit. 

But in terms of balanced power de- 
livery and improved weight distribu- 
tion, the 4wd STE does its job double 

in spades— all for a mere $22,000. 

Now when do you suppose we'll see 
the turbo version? IN 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 

day and more 

Find out how... 
. . . send NOW for your 

free Lifetime Security Fact Kit 




Your FREE Lifetime Security Fact Kit tells you 
how to make $ 18.00 to $30.00 an hour in your own 
Foley-Belsaw Full-Service Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90$ of every 
dollar you take in is clear cash profit. 

And it is so easy to learn. Foley-Belsaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary All you need is the de- 
sire and amhition to he your own boss. Foley-Belsaw 
tells you everything you need to know to be 
successful. 

There's plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Foley-Belsaw Full-Service 
Sharpening Business can provide... 

. . . CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips 
. . . CASH for the things you've always wanted! 

And you'll be able to set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 

". . . the first year I grossed $21,000.00." 

Or James B. Jones, of Albuquerque, NM who reported: 

"This past summer my sales and service amounted 

to almost $6,000.00 a month. " 
But you've got to get the FACTS before you can 
get started. So WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep with NO 

OBLIGATION. Tne Foley-Belsaw Company 
6301 Equitable Rd., Dept. 20715 
Kansas City, Mo. 64120 




LIFETIME 
SECURITY 
FACT KIT 



Foley-Belsaw Co. 

•301 Equ liable Rd.. Dept. 2071 5 

UDUSCIIV.Mt.M12l 

□ YES, I want to know more! Please rush 
my FREE Lifetime Security Fact Kit. 
No obligation 
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Lon g -Term Test 

MAZDA 626 
TURBO 4ws 

Steering by committee. 

BUICK 

REGAL 

CUSTOM 

Only the name 
is the same. 

FORD 

FESTIVA LX 

A new breed of urbocar. 



OUR LONG-TERM test fleet 
has grown by three in the 
past few months with the ar- 
rival of a 4-wheel-steering Mazda 626 
Turbo, Buick Regal and Ford Fes- 
tiva. All three have now accumulated 
sufficient mileage for their initial in- 
progress reports. 

Mazda 626 4 ws 

Picture this — you sit down in the car 
and close the door. You twist the key 
and the engine springs into life. Im- 
mediately, the passive seatbelt 
mount whirs from the corner of the 
windscreen and over behind your 
shoulder. 

At the same time, the antenna auto- 
matically slides out of the driver-side 
A-pillar. In about 2 seconds, the hy- 
draulic system gets up to pressure, 
and the rear wheels steer themselves 
away from the curb, rocking the car 
slightly. 

It's a busy little beast, alright, as it 
rouses itself almost without human in- 
tervention. We call it Robocar. 

The 4-wheel-steering system, with 
its microprocessor and speed sensor, 
steers the rear wheels in the same di- 




Mazda 626 Turbo with 4- wheel steering (top) is quick and handy for parking. Our Buick Regal 
(above) has had several minor problems, but rates positive with drivers. 



rection as the fronts (but just a couple 
of degrees) at speeds above 22 mph. 
This supposedly enhances high-speed 
handling by making the back end of 
the car steer immediately, rather 
than after the front wheels have made 
the car yaw into the turn. At lower 
speeds, they steer in the opposite di- 
rection to reduce the turning radius. 

Does it work? Well, the 626 does 
have excellent high-speed road man- 
ners, and the 12-valve turbo motor 
encourages the kind of rapid pace that 
places a premium on that sort of be- 
havior. Even with the auto trans man- 
dated by the 4ws option, here's one 
innocuous little box that will thor- 
oughly embarrass big American iron 
out on the interstate. 

Steering the rear wheels in the op- 
posite direction makes the back end of 
the car go left before it goes right 
— into an adjacent wall if you're too 
close. Our 626 has acquired several 
scrapes from Manhattan's inescap- 
able valet parking, where the atten- 
dants haven't heard about 4ws yet. 

We've put almost 6000 miles on our 
626 already. Mileage has varied from 
17 mpg in heavy urban traffic, to 25 on 
long trips with the cruise control set. 

The car was delivered to us in Jack- 
sonville, Florida, and it had a subtle 
but persistent pull to the left, most 
annoying on a long drive. Repeated 
trips to Mazda's 4ws alignment wiz- 
ard ultimately resulted in the front 
tires being replaced, which cured the 
problem. 

Our only mechanical trouble came 
late one night, as a cloud of steam fol- 
lowed me into the driveway. The cold 
light of dawn revealed that a small 
water line had worked itself loose, 
with one of those permanently 
crimped hose clamps dangling from a 
fitting on the back of the intake mani- 
( Please turn to page 120) 
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Compare this offer with any other book club for 

Price • Quality • Benefits • Selection! 



An absolutely no-risk guarantee. 





2784P S9 95 




2811 $27.95 
Counts as 2 

UPHOLSTERY 
TECHNIOUES 
ILLUSTRATED 



1763P $10.95 



2143P SU 95 



1761P $12.95 




27»0 $21 .95 



2602P $17.95 



TELEPHONE 

|\1t\ll -MKlN 




Membership Benefits • Big Savings. In addition to this introductory 
offer, ycu keep saving substantially with members' prices of up to 50% off the 
publishers' prices. • Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers' prices. • Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing all the current selections — mains, alternates, extras— plus bonus offers and 
special sales, with hundreds of titles to choose from • Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all. simply indicate your choice on the 
reply form provided As a member, you agree to purchase at least 3 books within 
the next 2 years and may resign at any time thereafter • Ironclad No-Risk 
Guarantee. If not satisfied with your books, return them within 10 days without 
obligation! • Exceptional Quality. All books are quality publishers editions 
especially selected by our Editorial Board. 



FREE when you join! 
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15 Practical Woodworking Projects 
From Percy Blandford 



Fascinating projects from master 
craftsman Percy Blandford include 
toys, furniture, a go-cart, and more! 



(a $6.95 
value!) 
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PRACTICAL 

WOODWORKING 

PROJECTS 

HUM 

WCl Ml Rl \SI>H)KII 




k HOW-TO BOOK CLUB 
Blue Ridge Summit, PA 17294-0800 

Please accept my membership in the How- To Book Club* and send Ihe 5 volumes listed be- 
low, plus my FREE copy of (5 Practical Woodworking Projects From Percy Blandford (3124P) 
billing me $3 95 plus shipping and handling charges. K not satisfied, I may return the books 
within ten days without obligation and have my membership cancelled I agree to purchase 
at least 3 books at regular Club prices (plus shipping/handling) during (he next 2 years, and 
may resign any time thereafter. 



Phone 



Signature 

Valid tor new members only Foreign applicants will receive special ordering instructions Canada 
must remit in U S currency. This order subject to acceptance by the How-To Book Club* 
Signature of parent or guardian required tor all new members under 18 years ot age PM-988 
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HOME 

BUTCHERING 

MEAT 

PRESERVATION 



f km w ks - Lr- 
»~ r ™— • 

i-^- f—' 3ft 



2713P $1395 



1465P $10.95 
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FASTEN 

m 



fi 



9I 
I 

O . — . 



1744P $1495 




(Publishers' Prices Shown) 
All books are hardcover 
unless number is followed 
by a "P" lor paperback 



Your home 

workshop 

can PAY-OFF 




4-IN-1 
Power Feed 
Power Tool. 



FACTS TODAY! Ford'* t'Hy Festlva thrives on diet of Manhattan traffic and Is getting 34.3 mpg. 



PLANE • MOLD • SAW • SAND 

Four power tools in one — a real 
money-maker for you! 

The Planer/Molder/Sander/Saw is a 
versatile piece of machinery. It turns out 
profitable precision molding, trim, floor- 
ing, furniture... in all popular patterns. 
Rips, planes, molds, sands separately. . . 
or in combination. Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
carpenters. 

Never before has there been a four- 
way, heavy-duty woodworker that does so 
many jobs for so little cost. Saws to 
width, planes to desired thickness, and 
molds to any choice of patterns. Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple to 
operate even beginners can use it! 

30^ay FREE Trial! a gS*"$ en 

NO OBUQAYION-NO SAUSMAN Will CALL 



RUSH COUPON 
TODAY! 



Foley-Belsaw Co. 

6301 Equitable Rd . Dept 91364 

Kansas City, Mo 64120 



Foley-Belsaw Co 
6301 Equitable Rd. 
Dept. 91364 

Kansas City. Mo. 64120 



i 

a 
i 

! 




□ YES, please send me the FREE Booklet that 
gives me complete fads about your Plan- 
er-Molder-Sander-Saw and full details on 
how I can qualify for a 30-Day Free trial 
right in my own shop. I understand there is 
No Obligation and that No Salesman will 
call. 

Mama 



AMrttt- 
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I Stalt. 
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fold. Easy enough for a Saturday me- 
chanic to fix — except it took us 30 min- 
utes to wrestle it back together with 
a new hose clamp. Crowded in there. 

Our 626 4ws (the 4ws package 
includes the cast-alloy wheels, auto- 
matic transmission and more) deliv- 
ered for $18,789.— Mike Allen 

Buick Regal Custom 

I flew into Detroit to pick up our Re- 
gal with its $16, 125 sticker on the win- 
dow. With only 46 miles on the odo, I 
knew that it hadn't been given the of- 
ficial prep that long-term-test cars 
are sometimes given. We prefer to do 
it that way, rather than accept a car 
that has been lovingly broken in and 
debugged by proving ground staff. 

So, I looked at the 700-mile drive 
back to New York with some trepida- 
tion when I noticed that the coolant 
temp gauge didn't move off the peg as 
I headed toward Toledo, and the 
semiarid plains of central Ohio. But 
the engine ran smoothly. I took out 
my trusty bent paper clip and used it 
to interrogate the engine computer, 
which revealed no faults. The trip was 
uneventful and the Buick a joy to 
drive. Later I traced the gauge prob- 
lem to a connector in the engine com- 
partment that hadn't been installed. 

The Regal has given 22 mpg in com- 
muting, touching 25 on trips, especial- 
ly after 1500 miles of engine break-in. 
It went back to the dealer for a broken 
hood release, and aside from a single 
mysterious, unrepeatable instance of 
flat-battery syndrome, our only prob- 
lem during the first part of the get- 
acquainted period was the right-side 
! remote-control mirror that wouldn't 



adjust properly. We won't count the 
nail in the tire as Buick's fault, al- 
though we did have some difficulty 
finding a replacement Goodyear 
GT+4 in the correct size. 

Buick's passive-restraint system is 
eminently more practical than the 
Mazda's. The lap and shoulder belts 
attach to the door — if you want to use 
the passive system, just open and 
close the door and the belts will fall 
into place naturally (if the door flies 
open in an accident, though, you could 
be thrown out). Or, you can just un- 
buckle the belt in the center like a con- 
ventional pillar-mounted active sys- 
tem, which is our preference. 

The 3.8-liter V6 has adequate accel- 
eration, but the 4-speed automatic 
transmission will hunt considerably in 
traffic. I usually use the gear-sector 
position that locks out the overdrive 
any place but on the open road. 

The fuel gauge switches to a differ- 
ent display at the '/t-full point. Unfor- 
tunately, the owner's manual is 
impenetrably vague about this, as we 
have the optional digi-analog instru- 
ment panel. On the display, it looks 
like you've run out of gas, but we've 
never needed more than 10 gallons to 
fill up the 16-gallon tank, even after 
the low-fuel light has come on. 

Just as we go to press, Bill Hart- 
ford, PM's managing editor, reports 
that the Buick stranded him on New 
York's Brooklyn-Queens Express- 
way, quitting suddenly in traffic. 
Help should have been just a tow- 
truck ride away, but the dealer re- 
ports that replacement parts for a bad 
coil assembly should be in "real soon 
now." Stay tuned.— Mike Allen 
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Ford Festiva LX 

Unlike many of Ford's recent new 
cars, the Festiva is neither innovative 
nor visually distinctive. Though Ford 
has managed to give it a front-end 
look that's consistent with the rest of 
the family, it's hard to pack a lot of 
character into a 140.5-in. package. 

However, even though the Festiva 
is low on flash, it's high on function 
— particularly when that function is 
assessed in one of the world's more 
hostile automotive environments. 
New York City sorts out a car's soft 
points as though it has a blueprint, 
leaving the weak to be stripped by the 
car vultures who lurk everywhere, 
round-the-clock. 

In the four months since it joined 
our long-term test stable, our Festiva 
LX has not only measured up to the 
daily challenge of Manhattan, it 
seems to have thrived. It's quick 
enough to hold its own in the taxicab 
wars, roomy enough to accommodate 
two king-size adults (rear seating re- 
quires a cooperative spirit on the part 
of all hands), small enough to make 
use of the tiniest parking remnants, 
and thrifty enough to turn in excellent 
fuel economy — 34.3 mpg over 4230 
miles, almost all of them accumulated 
in Gotham. 

Our test car, a top-of-the-line LX 
model (5-speed, AM/FM/cassette, 
cloth upholstery, alloy wheels, full in- 
strumentation, remote mirrors) has 
held up well against the subdued vio- 
lence that passes for normal traffic in 
New York. Although its 12-in. wheels 
don't really like some of the potholes 
that pepper Manhattan's streets, and 
avenues, no squeaks or rattles have 
shown up so far. 

About the only consistent com- 
plaint turned in concerning the car 
has to do with its part-throttle re- 
sponse. Our Festiva is fed by a 2-bbl. 
carburetor, and this seems to be the 
culprit in its balky behavior when the 
throttle is depressed. These hitches 
and hiccups can be overcome by nail- 
ing the throttle hard, but it's an irri- 
tating trait nonetheless. 

Ford and Korean partner Kia will 
eliminate this problem entirely when 
electronic port fuel injection — cur- 
rently limited to cars equipped with 
automatic transmissions — comes on- 
stream across the model line for the 
1990 model year. 

But even with this irritation, we're 
impressed — so far — with the charac- 
ter of this 1.3-liter mini from 
Korea. The quality is solid, the per- 
formance is lively, the accommoda- 
tions better than adequate, and the 
price— $8280 as equipped — marginal- 
ly acceptable. This may not be the 
ultimate urbocar, but it's a good role 
model.— Tony Swan 
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ENLARGE or REDUCE 

Project Designs. Pictures 



Enlarge to over to times or 
reduce to less than 
1 / 10th ot the 
original size 



Accurately. Easily 




With the Panto- 
graph, even without 
drawing talent, you 
can copy unlimited 
ideas tor designs 
that can be used in 
any project you work on Easily 
copy designs, lettering and pic- 
tures from newspapers, maga 
zines. books, photos, etc. Just place the point on the image 
you wish to enlarge or reduce. Then follow the lines as the 
pencil end automatically reproduces the outline in exact 
proportions to the desired size directly on your work sur- 
face. Easy to follow instructions included. (Send 55.98 plus 
$95 shipping 30 day money back guarantee) 
NORTON, Dept. 371. Box 2012, New Rochelle, NY 10802 

Enlarge Project Designs 

Craft Projector is Simple! Fast! Accurate! 

Projects on to: Drawin g, Graph & Tracing Paper, Wood, 

Other Surfaces. 




Picture to be enlarged is 
pbced it tnuga opening 
al bottom ot projector 

Adjustable lens enlarges by tractions up to 27v* times tor 
the size you wish! Copy unlimited ideas tor craft designs 
Enlarge patterns, designs, portraits, still Hies, landscapes, 
photos, slides, designs on coins and jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions Uses household current and 60 watt bulb. Send 
$16.95 plus $2 95 shipping. 30 day money back guarantee. 
Norton, Dept.GT-219 Box 2012, New Rochelle, N.Y. 10902 
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■WEATHER STATION 




THE Tit -2 MICRO WEATHER STATION INCLUDES 
A COMPUTER MODULE, THE AN-2 ANEMOMETER. 
A ND 40' OF LEAD IN CABLE FOR ONLYS159J&- 



WIND SPEED 
WIND DIRECTION 
WIND (II ll I 
WIND GUST RECORD 
TEMPERATURE 



AUTO SCAN 
METRIC /STANDARD 
FOUR WAY POWER 
NICAD READY 
MOUNTING OPTIONS 



III/LOWTEMP RECORD ONE YEAR WARRANTY 
** SATISFACTION GUARANTEED * * 



MAGNAPIIASE INDUSTRIES, INC. 
I5Q2 PIKE STREET N.W. 
AUBURN. WA 9WK1I 

ORDERS ONLY: 800-322-1502 

INKOKMATION: 206-7J5-O574 KA\: 206-735-9044 
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498 POLISHED PROTECTION 

Polyshield Products introduces the quality quintet — 
five products that protect and beautify the exterior and 
interior of your car, boat or plane. Brochure describes 
Polyshield "s cleaners and polishes in detail. Free 



499 LOCK UP/LOCK DOWN STORAGE CHEST 

The HOPPER ... an all-purpose chest and baseplate 
that can be anchored to the locations of your choice. 
Key operated lid secures chest contents and hides its 
internal locking system. From Delta, Inc. Free 



500 BRING WARMTH AND BEAUTY HOME 

Give your home a special warmth, beauty, and open- 
ness— PPG Industries' 8-page brochure describes 
how windows made with Sungate coated low-E glass 
offer superb thermal performance while adding a spe- 
cial warmth and openness to your home. Free 



501 MORE LUMBER PER LOG 

Wood-Mizer the world's largest manufacturer of porta- 
ble bandsaw mills, now has models with hydraulic log 
handling. This safe, precise and efficient system re- 
sults in more lumber per log. 44-page catalog features 
full line. $1.00 



502 SPACE PLANNING AT YOUR FINGERTIPS 

Plan-A-Flex® is an inexpensive and accurate way to 
create home plans. Each kit contains hundreds of reus- 
able peel and stick symbols pre-drafted to exact scale, 
a ruled layout surface and an illustrated design man- 
ual. Free brochure 



5031987 PM INDEX 

Car test ratings. Woodworking projects. Science re- 
ports. Popular Mechanics' 1987 index of articles helps 
you locate them quickly. Whether your interest is in our 
January report on the Acura Legend, the December 
feature on the Titanic or something in between, our in- 
dex is a reference you shouldn't be without. $2.95 



504 CAPTURE THE LIGHT 

An 8-page color brochure from ROTOFRANK describes 
how slim-profile roof windows, featuring low-E glass, 
let in up to 75% more sunlight than regular roof win- 
dows, yet have an energy efficiency exceeding triple 
glazing. Free 

505 HIGH-TECH RUST RETARDANT 

Neutra Rust 661 is a unique corrosion control system 
developed for use on rusted ferrous metal surfaces. 
Dries on rusted surfaces and chemically converts 
these to a protective layer. Color booklet from New 
York Bronze. Free 

506 ALL THE POWER YOU NEED 

Makita's 130-page mini-catalog presents their entire 
line of industrial quality powertools. Includes cordless 
tools, saws, planers, sanders, drills, routers, ham- 
mers and more. Full specs and accessories. Free 

507 ELIMINATE DIRT AND DUST 

The Budd Central Cleaning System carries dirt and dust 
particles to a central power unit where they're stored in 
a cannister and microscopic dust is vented outdoors. 
There's no heavy equipment to lug, and it's easy to in- 
stall. Brochures and installation manual. Free 

508 FINISHING TOUCHES 

Tips On Wood Finishing 30-page brochure includes 
details on beautifying and protecting new wood, plus 
restoration techniques for old wood. Many wood pro- 
jects are outlined step-by-step, with over 50 photo- 
graphs plus color charts from Minwax Co. Free 

509 THE POWER OF SOUND 

Control your lights, electronic appliances, heating and 
cooling systems with your voice . The Mastervoice Per- 
sonal Butler is a home environmental control system 
that responds to your voice. It's also a speaker phone 
with stored numbers. Brochure explains all. Free 

510 GET WIRED 

On-Wall wiring brings electrical power where needed 
without breaking through walls or ceilings. Color pam- 
phlet gives basic information on installing outlets, 
switches and fixtures. From The Wiremold Company. 
Free 



511 GUIDE TO CAR CARE 

A collection of Popular Mechanics articles from our 
"Saturday Mechanic" columns and Car Care Guides. 
This authoritative guide includes information on en- 
gine problems, the drivetrain, electrical system and 
exterior care. All procedures are illustrated and clearly 
explained by experts. 152 pp. $9.95 



512 AFFORDABLE SAFETY 

Schlage's Residential Catalog features high-quality, 
affordable, reliable locksets, handlesets, the new elec- 
tronic Key n Keyless deadbolt, and the Keepsafer line 
of wireless security systems. Free 



513 TOP IT OFF 

Top off any room with a good looking, functional Arm- 
strong tile ceiling or suspended ceiling . Choose from a 
wide variety of patterns and features, including 
"wood'' grain and acoustical. Color brochure illus- 
trates installation systems. Free 



514 ON-LINE COMPUTER POWER 

Connect your personal computer to Compuserve — a 
world of communication, information, games and spe- 
cial-interest forums where over thousands with similar 
interests meet, swap ideas, and share free software. 
Full-color, 32-page brochure describes everything you 
need to know to join. Free 



515 GOING UP? 

The Iron Shop's do-it-yourself spiral stair kits are con- 
structed of solid steel with vinyl handrails, include all 
fasteners, and are prefit for easy installation. 20-page 
brochure illustrates standard kit features, optional ac- 
cessories, and various stair layouts. $1 .00 



51 6 AERO-TECH TEES 

Blackbird Aerospace Shirts presents detailed high- 
technology illustrations of the most exotic and ad- 
vanced aircraft screen painted on the front and back of 
a tee-shirt. Brochure shows 21 designs to choose 
from. Free 
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Troubleshooting 

ELECTRICAL 

SYSTEMS 

BY MORT SCHULTZ, Contributing Editor 
PM Illustrations by Fred Wolff 



Chasing electricity around a car's wiring 
system requires only a few specialized 
tools. You'll need a voltmeter and a test 
light, the functions of which are 
combined In the instrument shown. 




E 



ILECTRICITY isn't really 
much more mysterious than 
I mechanical things. Unfortu- 
nately, you can't see the electrons 
flowing in the same way you can look 
at some mechanical systems. 

An electrical circuit's state of 
health is inferred from diagnostic in- 
struments, and to perform the diag- 
nosis you have to be able to read a 
schematic diagram. 

Basic terms 

The amount of electricity that flows 
through a conductor or circuit is mea- 



sured in amperes or amps. The force 
pushing it through is measured in 
volts. In an automobile, voltage is 
supplied by the battery and alterna- 
tor. Voltage is needed to overcome 
the resistance of a circuit — the resis- 
tance the various conductors exert on 
the flow of free electrons. Resistance 
is measured in ohms. 

Legalese 

This brings us to the basic law of elec- 
tric circuits: Ohm's Law. It says that 
if a force of 1 volt is required to push 1 
ampere of current through a circuit, 



the circuit resistance is 1 ohm. An un- 
derstanding of this relationship be- 
tween resistance (ohms), force (volts) 
and current flow (amps) is central to 
any troubleshooting. 

Laws are useful only in the way 
they're applied, so let's spend a min- 
ute demonstrating how Ohm's Law is 
used in troubleshooting. Basically, 
it's a way of determining the third 
property of an electrical measure- 
ment when you know the other two. If 
you know how many amps are flowing 
and what the resistance is in ohms, 
you find volts by multiplying the amps 



POPULAR MECHANICS • SEPTEMBER 1988 



123 

Copyrighted material 



SATURDAY MECHANIC 




cutter/rtripper/termlnal crimper. 



times the ohms: Volts = amps x 
ohms. If you know how many volts 
and at what amperage, you can deter- 
mine resistance: Ohms = volts + am- 
peres. For example, a rear-window 
defroster that draws 10 amps from a 
12-volt supply would have a resis- 
tance of 12 /, 0 or 1.2 ohms. If you know 
the resistance and the voltage, you 
can find amperage: Amperes = volts 
+ ohms. 

If you think about these relation- 
ships, you'll see that they can help you 
determine why something doesn't 
work. For example, if voltage at the 
battery is adequate to run a particular 
device, but at the accessory itself 
voltage is inadequate, the resistance 
in the circuit between the device and 
source must be too high. 

In other words, the voltage drop is 
excessive. You can measure voltage 
drop over a part of a circuit by con- 
necting a voltmeter across that part of 
the circuit. Then, if you know the am- 
perage, you can calculate the resis- 
tance. 

On the other hand, if you measure 
resistance and amperage, you can cal- 
culate the voltage drop. 



Circuits 

Applying the conventional theory of 
electricity to automotive circuits, 
let's say that current flows from the 
positive post of the battery through 
the various wires, switches and elec- 
trical components that constitute a 
circuit to the negative post of the bat- 
tery. Because a circuit must be com- 
plete from the battery's positive to 
the negative post before current will 
flow, the common high- voltage com- 
ponents in an automobile electrical 
system use the conductive chassis and 
engine block as part of the circuit. 
This is called a common ground. You 
could accomplish the same thing by 
wiring every circuit back to the bat- 
tery, but you'd have twice as many 
wires. 

The various components in the cir- 
cuit are turned on and off by the 
switches, which cut off the flow of cur- 
rent by opening or breaking the cir- 
cuit. For many accessories, the 
switch is wired in between the electri- 
cal device and the positive side of the 
battery. On other circuits the switch 
is between the component and the 
common ground — the chassis. 

But it's not quite that simple: Not 
every circuit follows a single straight 
path from positive to negative. Those 
that do are called series circuits. Elec- 
trical devices in a series circuit must 
all be switched on and working or the 
other devices in the circuit won't 
work. And, because there is only one 
current path, amperage is the same 
anywhere in the circuit. Voltage at 
any point in the circuit is dependent 
on the resistance between that point 
and the source. 

A circuit that provides more than 
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2 Schematic of headlight washer/wiper circuit shows basic components and wiring. 



one path for current is called a parallel 
circuit. 

Because a parallel circuit provides 
more than one conductor, the total re- 
sistance is less than the resistance 
within a single branch of the circuit. 

If you have to determine amperage 
in a branch (or shunt) of a parallel cir- 
cuit, you have to consider that branch 
as though it were a series circuit, 
since different amounts of current 
flow in each branch. But because volt- 
age is equal at each branch junction, 
the source voltage can be divided by 
the resistance within a branch if you 
have to determine amperage through 
the branch. 

Many automobile circuits are ser- 
ies/parallel circuits, a type that wires 
some loads in series and others in par- 
allel. Some automobile lighting cir- 
cuits — headlight and taillight, for 
example — are of this type. The switch 
is wired in series with the battery and 
each lamp. But the lamps are wired in 
parallel so that the others will contin- 
ue to provide illumination if one 
should fail. 

Almost all circuits are fused, either 
at the fuse box or by means of a fusible 
link in the wiring. The fuse is there to 
break the circuit should a short occur, 
overloading the wires and causing a 
heat buildup that could lead to a fire. 
The fuse will melt before this heat 
buildup occurs, breaking the circuit 
and shutting off the flow of current. 

Trou bleshooter tools 

You'll need a few special tools to trou- 
bleshoot electrical circuits. Most ba- 
sic is a test lamp — a 12-volt bulb with 
two leads that can be connected be- 
tween common ground and any point 
in the positive side of the circuit to see 
if voltage is available. You'll also need 
a multipurpose electrical test instru- 
ment. Our favorite tool of this type is 
an analog meter that has different 
switch positions for ohms x 1, 10, 100 
and 1000; volts in a 20-volt scale; a dis- 
tributor pickup output test range and 
1- and 10-amp current scales. 

Another nice tool is a voltage check- 
ing device that is used like a test light 
but provides an approximate voltage 
readout, shown in our lead illustra- 
tion. You should also have a multipur- 
pose wire stripper/terminal crimper 
tool (Fig. 1). For wiring repair, you'll 
need a soldering gun, resin-core sol- 
der and electrician's tape or heat- 
shrink tubing. An assortment of 
terminal ends is also necessary. 

The most important tool is the wir- 
ing diagram for the circuit you wish to 
test. These are found in most service 
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S Schematic diagrams use symbols to represent electrical components. Symbol usually, but not always, resembles component physically. 



manuals. In some service manuals, 
you'll find a big foldout diagram for 
the entire electrical circuit in the back 
of the book. In most books, these are 
augmented by more detailed and easy 
to understand diagrams for individual 
systems, such as the windshield wiper 
or headlamp circuits (Fig. 2). 

All wiring diagrams use symbols to 
represent different components and 
connections within a circuit. Some of 
the more common symbols are shown 
in Fig. 3. 

Troubleshooting strategies 

Armed with your wiring diagrams 
and your test equipment, you're 
ready to track down the source of an 
electrical failure. The first step is to 
logically analyze the failure. Is there 
more than one accessory that isn't 
working? Did smoke or the unmistak- 
able odor of an electrical fire precede 
the condition? 

Now dig out that circuit diagram. If 
it's a full-car diagram, components 
and the wiring will probably be ar- 
ranged in a manner that corresponds 
to the physical layout of the car, from 
front to rear. 

Study the system diagram and look 
for possible causes. For example, the 
very common problem of a fuse that 
burns out repeatedly might be caused 
by a short in any of the circuits that 
share that fuse. 

By carefully examining the dia- 
gram, you can determine exactly 
which circuits and components are 
wired into that fuse. 

No voltage 

Another common problem is simply a 
component or components that won't 
work. If more than one is inoperative, 
you should begin troubleshooting at 
the beginning of the circuit that these 
parts share — the point where the cir- 
cuit is supplied with power. If only a 
single part is out, you should start 
troubleshooting at the part. 



In this case, the obvious strategy is 
to test for voltage supply. In the case 
of a single component, you would first 
test for voltage at the point where the 
circuit connects to the part. To do 
this, simply attach the positive lead of 
your voltmeter or test light to the ter- 
minal where power is supplied and at- 
tach the negative lead to common 
ground. In the lead illustration, a 
technician is using a test light that 
provides a voltage indication. 

If you find that voltage is available, 
then you know that the part has failed 
and that the circuit is okay. On the 
other hand, if voltage is not available, 
start working back through the cir- 
cuit toward the point of power supply 
(as shown by meter lead positions 1, 2 
and 3 in Fig. 4). The part may be 
joined to a switch by a wire. Check for 
voltage at the point where the wire 
connects to the switch. If it's available 
there — but wasn't reaching the 
part — then you know the wire is de- 
fective and is breaking the circuit. 

If voltage isn't available at the side of 
the switch that's wired to the compo- 
nent, check to see if it's available on 
the other side of the switch. If it is, 
then you know that the switch is de- 
fective. If voltage is not available on 
the input side of the switch, 
trace the wire that joins 
the switch to its power 
supply. You'll proba- 
bly need the circuit 
diagram for this, as 
the wire may disap- 
pear into a loom. (A 
loom is a group of 
wires wrapped with 
tape or sleeved in 
plastic.) But by com- 
bining the informa- 
tion in the diagram 
with the color coding 
of the wire, you 
should be able to find 
its other end. If volt- 
age is available at the 



other end of the wire, then you know 
that it's defective. If it's not, continue 
checking back through the circuit to- 
ward the battery. 

Insufficient voltage 

If the voltage is present at a particu- 
lar component, but is lower than the 
amount needed, then high resistance 
in the circuit is causing a voltage drop. 
The high resistance that causes volt- 
age drop is usually the result of corro- 
sion, a damaged wire, a bad part or a 
loose connection. You can locate the 
point of high resistance with your 
voltmeter/ohmmeter. If the voltage 
drop across one terminal is much 
higher than across a similar terminal, 
then you can surmise that either cor- 
rosion or a bad connection is causing 



VOLTMETER 





IGNITION. 
SWITCH/ o 




BATTERY 



I LAMP 




® 



GROUND 



o- 



+ 6 



4 Check progressively closer to power supply (I. to r., above). 
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high resistance. In general, voltage 
drop across a wire, connection or 
switch should not exceed 1 volt. Your 
service manual provides specific volt- 
age-drop figures for some circuits. 

To measure voltage drop across 
part of a circuit, connect the positive 
lead of your voltmeter on the side of 
the circuit section closest to the bat- 
tery positive terminal and connect the 
negative lead on the side of the circuit 
section that is nearest to ground (Fig. 
5). The voltmeter will then show the 
voltage drop across the part. A good 
switch or connection should show vir- 
tually no voltage drop. 

Help from your maker 

When troubleshooting more compli- 
cated circuits, such as a/c controls or 
even windshield wipers, be sure to 
check your service manual for hints. 
If the job goes beyond what most 
technicians can figure out based on 
common sense and a knowledge of 
electricity, the book will probably 
provide some help. 

To cite one example, our 1985 
Chevette manual includes a section in 
the back that discusses the trouble- 
shooting of various systems in detail. 
The directions are accompanied by a 
circuit diagram. A subheading "Trou- 
bleshooting Hints" provides specific 
strategies. For example, on the wind- 
shield wiper page, the Chevette man- 
ual tells you that if the wipers operate 
only in the low-speed position, check 
for an open circuit in the gray wire. If 
the wire is okay, you're to check the 
wiper-washer switch. Similar in- 
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S Use voltmeter to meter across suspect 
component for voltage drop, not to ground. 




4 Soldering wire splices Is the only fool- 
proof way to prevent corrosion. 



structions tell you what to do if the 
wipers won't go on, if they operate at 
high speed only, if they won't shut off, 
if they won't park at the base of the 
windshield, and if the washer pump 
doesn't run. The wiring diagram 
shown in Fig. 2 is for the 1985 Chev- 
ette windshield-wiper circuit. 

Simple repair techniques 

Once you've pinpointed the source of 
an electrical problem, you may have 
to make some basic repairs other than 
simple replacement of parts. In most 
cases, these involve splicing in a new 
section of wire, attaching a terminal 
or insulating a wire. 

Insulating a wire that is shorting to 
ground but is otherwise undamaged is 
the easiest of these three. You simply 
wrap it tightly and completely in elec- 
trician's tape. But there's a neater, 
more professional way to accomplish 
the same thing: heat-shrink tubing, 
available at most auto parts stores. 
You simply slide the tubing over the 
wire, position it at the point where in- 
sulation is needed, and heat it with a 
match. The tubing will shrink tightly 
around the wire, providing a nice, 
permanent repair. 

When replacing a wire or section of 
wire, use a same-size piece of wire as 
the original, or a bit larger. 

The splicing of wires is a job that 
must be done right. Don't simply 
twist the two ends together and wrap 
with tape. This incomplete connection 
can cause a buildup of resistance and 
loss of voltage. 

To properly splice the multistrand 
wire used in most automotive circuits, 
strip an inch of insulation from each 
wire end. Check the stripped wire for 
nicks or other damage and restrip if 
necessary. If you're going to use heat- 
shrink tubing to insulate the finished 
splice , slip a piece over one of the wire 
ends. Then braid the bare wire 
strands together and twist the wire 
tight. Position the broad tip of your 
hot soldering gun on the wire strands 
and touch the resin core solder to the 



top of the bare strands — not to the 
soldering iron (Fig. 6). When the wire 
is hot enough to melt the solder, it will 
flow into the strands. Apply just 
enough to fill the area between the 
strands, don't pile it on. Insulate the 
spliced area completely with electri- 
cian's tape or heat-shrink tubing. Re- 
member that a splice must be at least 
IV2 in. away from any other splice, 
harness branch or terminal. 

If a simple blade or eyelet wire ter- 
minal must be replaced, make sure 
the new one is of the correct size for 
the wire gauge. Most terminals are 
designed to fit a narrow range of 
sizes. Strip only enough insulation 
from the wire to fit into the terminal 
sleeve. Insert the wire and use a 
crimping tool to squeeze the sleeve 
(Fig. 7). There are two types of crimp- 
ing tools. One type is for insulated ter- 
minals, the other is for non-insulated. 
Our multipurpose wire stripper tool 
includes both. 




7 Install new connectors onto wires with 
the correctly sized dies on your crimper. 



GM aluminum wiring 

To apply terminals or splice the alumi- 
num cable used in the front-body wir- 
ing harness of most late-model GM 
cars, purchase the special repair kit 
available from your GM dealer parts 
department (Chevrolet part number 
1684873-GR.2.530-Kit-Alum-Wire 
Terminal Repair). 

This kit contains special metal 
sleeves for splicing, a tube of petro- 
leum jelly, 14-gauge leads with 
terminals and 16-gauge leads with 
terminals. Splices are accomplished 
by crimping the sleeve-type connec- 
tor to each end of the wire with 10-in. 
slip-joint pliers. Don't attempt to sol- 
der this wire. After joining the wire 
ends, the splice (and, if applicable, the 
terminal's crimp area) must be coated 
with the petroleum jelly. Electri- 
cian's tape should then be applied 
over the splice clip and petroleum jel- 
ly. The terminal crimp is insulated by 
its connector body. PM 
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Start your own money makin g business ! 



Be 
Your 
Own 
Boss! 



Make up to s 26 no an hour- 
even while learning I « 

Get into this booming high-profit business that's 
Easy to learn— Easy to do— Easy on You! 

fio 6* tra Included With Your 
Cost f Locksmith Training 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 

You're in "business" ready to earn $10 to $26.00 an hour a 
few days after you begin Foley-Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities in 
locksmithing for year - round EXTRA INCOME in spare time 
— or fulltime in a high-profit business of your own. Hundreds 
we've trained have done it. So can YOU! All tools plus profes- 
sional Key Machine given you with course. These plus prac- 
tice materials and equipment plus simple, illustrated lessons, 
plus expert supervision, plus business building guidance will 
enable you the KEEP THE MONEY COMING IN! Ideal for re- 
tirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's in Locksmithing for you — how Foley-Belsaw's Master 
Locksmith-approved training can give you the skill you can depend on 
to EARN MORE — ENJOY LIFE MORE 




BURGLAR 
ALARM 

and BBCUPIITV 

■vaTwua 

training Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation This 
valuable and 
timely instruction 
includes all special tools and 
supplies ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 

ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locka. 
You'll find It fascinating and high- 
ly profitable work. 



b a e LOCKSMITH ! 



Hundreds of Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . . 



"Before mnlling I checked 
other counts and also asked 
for adi tct from several 
locksmiths in my area. Tbty 
all said yours was tops 
and has tht most 
versatile Key 
Machine. 

"I always 
wanted to be in 
business for myself 
and now 1 am . . . 
thanks to 
Poley-Btlsaw 
Institute. 

David Fairbrothtr — Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 






. ALL SPECIAL TOOLS 
,V/ AND EQUIPMENT INCLUDED! 



THIS PRO KEY 
MACHINE IS 
YOURS TO KEEP! 



Pro Kay 
Machine can alone 
add up to B00 a 
vjt month to your Income . . . 
and It won't cost you I pen- 
ny extra with your training. 



Find OUt all about it! Send for FREE Facts TODAY! 

Just fill in and mail coupon Mow (or 
send postcard) to receive full information 
and details bv return mail. DO IT TODAY.' 




RUSH 
COUPON! 



FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd . Dept. 11479 

Kansas City. Mo 64120 



There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



RUSH COUPON TODAY | 

FOR THIS FACT-FILLED 



"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 
B. A. De berry Littleton, Colorado 



"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 




...YOU Can Do It Too! 1 



I 

■ FREE 



BOOKLET! 

Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 
details on our 30-Day 
NO RISK Trial Oiler! 




POLEV-BELSAW INSTITUTE 
6301 Equitable Rd., Dept. 11479 
Kansas City. Mo. 64120 



C YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing I understand there is no obligation 
and that no salesman will call 



Name 



Address 



Send lor your | 
copy today! 



City- 



State 



Zlp_ 



I 
I 
I 
I 
I 



Cop 



SHOP TECHNIQUES 



Combination 
Sq uare Know-How 

TEXT AND PHOTOS BY ROSARIO CAPQTOSTO, Contributing Editor 




0 TOOLBOX or 
workshop is complete 
without a combina- 
tion square. This requisite 
tool is most often used to 
mark and check square (90°) 
and 45° angles. However, the 
versatile combination square 
can also be used as a marking 
gauge, depth gauge, level 
and straightedge rule. Most 
squares also come with a 
miniature scratch awl, called 
a scriber, housed in the han- 
dle. Use the scriber as a fine- 
line marker and to pinpoint 
exact positions. A small level 
vial, used to determine level 
(horizontal) and plumb (ver- 




A combination square can be used like a try square to check the end 
of a board for squareness. Hold the handle against board's edge. 



tical) alignment, is also 
housed in the handle. 
A typical combination 



square consists of a handle, 
or head, and a 12-in.-long 
steel blade, or rule. The han- 



dle slides along the blade and 
can be locked by tightening 
the locknut. The handle has 
two working edges — 90° and 
45° — that are used in con- 
junction with the blade. On 
most squares, the blade can 
be removed and used as a rul- 
er or straightedge. 

Another common tech- 
nique is to use the square as a 
marking gauge. Lock the 
handle in place at the desired 
distance from the end of the 
blade. Then, slide the handle 
along the edge of the board 
while holding a sharpened 
pencil point against the 
blade's end. Wf 




SCRIBER 



HANDLE 



LEVEL 
VIAL 




Here's a typical combination square. Use It as 
a try square, miter square, marking gauge, 
depth gauge, level and straightedge rule. 



To mark 45° angles, hold the angled surface 
of the handle against the board's edge. Use 
this method to check miter and bevel cuts. 



To mark a line parallel to the board's edge, 
slide the square down the board while hold- 
ing a sharp pencil against the blade's end. 




Use a combination square to check for 
square inside corners. Lock the blade so that 
its end is flush with the edge of the handle. 



On most combination squares, blade can be 
removed from handle for use as a straight- 
edge rule. Use the scriber as a scratch awl. 



Adjustable blade allows the square to be 
used as a depth gauge. Slide blade down, 
tighten the locknut and read the blade. 



130 



POPULAR MECHANICS • SEPTEMBER 1 988 



PM EDITORIAL HOTLINES 

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and call our editors. 



We recently installed special phone numbers (listed below) for all our 
editors. You can use these special Hotlines to call and talk to us di- 
rectly. No secretaries. No intermediaries. Just us, answering our 
own special PM Hotline phone and talking to you. 

It's a new service from the Popular Mechanics Editorial Staff to 
you, the PM reader. 

However, there are some rules which we ask you to follow in using 
the PM Hotlines. 

1. Please call only between 3 p.m. and 5 p.m. Eastern time, on 
Wednesdays only. This is the only time period the PM Hotlines will be 
working. Our editors are manning the phones every Wednesday be- 
tween 3 p.m. and 5 p.m. 

2. Please keep your calls as short as possible. Remember, other 
readers are trying to get through. 

3. You'll have topayforthecostofthecall. No collect calls, please. 

4. Before calling, check the list of editors and their special editorial 



areas. Please call the most appropriate editor. We won't be able to 
switch you if you don't reach the correct editor. 

5. If the line is busy, please try again. 

6. Please don't expect our editors to answer complex technical 
questions over the phone. Remember, we won't have time to look up 
information in books or other reference sources while you're on the 
phone. 

7. Remember, we have a Reader Information Bureau that is oper- 
ational five days a week during regular business hours. Our Reader 
Service Manager is Gary Frederick, (21 2) 649-31 27. Please call him, 
not our editors, for information on back issues, reprints of articles, 
subscription inquiries, plans offers, etc. It will save us all time. 

Other than the above guidelines, there are no rules. Call us about 
anything — what you like in Popular Mechanics, what you don't like, 
article suggestions, etc. In fact, we'd like you to call and just say hello. 
We look forward to hearing from you.— Joe Oldham 



HOTLINE PHONE NUMBERS 



HOME & SHOP 



AUTOMOTIVE 



Steven Wlllson, editor (2 1 2| 265-7538 
(building, home remodeling) 

JoeTrulnl (212)265-7570 
(shop design, tools) 

TomKlenck (212)265-7572 
(furniture making, design) 

ELECTRONICS/PHOTOGRAPHY 

Stephen Booth, editor (2 1 2) 265-758 1 

SCIENCE/TECHNOLOGY/AEROSPACE 

Tim Cole, editor (212) 265-7740 



Tony Swan, editor 
(new cars, motorsports) 
Mike Allen 

(technical and design) 
Mort SchultZ 

(care and maintenance) 

BOATING/OUTDOORS 



(212) 265-7526 
(212)265-7536 
(212) 265-7537 



Joe Skorupa. editor 
GENERAL 



(212) 265-7596 



Joe Oldham, editor-in-chief 
Bill Hartford, managing editor 



(212) 265-7503 
(212)265-7518 



"With this machine, you have a breakthrough 
opportunity for advancement, a new career, 
or a business of your own in bookkeeping 
and accounting." 



Get in on the ground floor of the new 
revolution in bookkeeping and 
accounting with McGraw-Hill's 
innovative new at-home training. 

It's a fact! The increasingly widespread 
use of personal computers in bookkeep- 
ing and accounting calls for a dramatic 
new training approach. 

Now one course answers that call 
. . . McGraw-Hill's new course in 
Contemporary Bookkeeping and 
Accounting. 

Course Includes Computer and 
Friendly, Walk-You-Through Software 

This unique new training starts you out 
with the tried-and-true basics of book- 
keeping and accounting. Once you've 
mastered these basics, you're ready to 
make the leap to contemporary account- 
ing techniques— using the exclusive user- 
friendly software and the computer in- 
cluded in your course. 

Even if you've never worked with a 
computer before, you'll quickly learn how 
to get the most from this exciting new 
accounting tool. And you're backed up all 
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McGraw-Hill School 
of Bookkeeping 
and Accounting 



Harold Reeb, 

the way by your McGraw-Hill 
instructor, whose long-proven 
training skills and personal 
guidance are always available to you 
Move Up to a Responsible, 
Respected Position 
Armed with a solid background 
in bookkeeping and account- 
ing practices and the skill to 
perform these and other 
innovative procedures on a 
computer, you'll be an asset 
to any company. And these very same 
skills give you the opportunity to earn 
extra income or even start a business of 
your own! 

Send Today for a FREE Catalog 

For a complete catalog describing how 
you can prepare to succeed in today's 
revolutionized accounting world, send 
the coupon today. 

If the coupon has been removed, 
write to us at McGraw-Hill School of 
Bookkeeping and Accounting, 3939 
Wisconsin Avenue, NW, Washington, 
D.C. 20016. 





Wf ! -*m M AmM School of ^ 

■ t~ tfr Bookkeeping and Accounting 
I J^I \ U McGraw-Hill Continuing 

■ I ■ M 1 1 Education Center 

■ ™ 3939 Wisconsin Avenue, NW 

Washington, D.C. 20016 

I YES! Please rush me the FREE catalog describing 
| McGraw-Hill's innovative new approach to book- 
I keeping and accounting training. 

I 

I 

I 

I 



Name 


(please print) 


Age 


Address 


City /State/Zip 




2896-098 
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CABLE TV 
DESCRAMBLERS 



SCIENTIFIC 
ATLANTA.- $140.00 
JERROLD™. $119.00 



ZENITH... $185.00 

OAK $99.00 

HAMLIN... $102.00 



Call for 
your free 
catalog 
today! 

Technical assistance 
or free catalog call 

Orders call toll tree 




(402) 554-0417 
1-800-624-1150 



M.D ELECTRONICS 

115 NEW YORK MALL STE.#133M 

OMAHA, NE. 68114 



MX. 
VISA 

C.O.D. 



Make s 25to s 100 per hour 



with 



VadgefkWliait 



Yes. it s really possible by making 
and selling bright, colorful Badge 
A-Mmii buttons Buttons are 
proven money-makers at fairs, 
Ilea markets, conventions, or 
anywhere people congregate 
They're fast and easy to make 
with Badge-a Minit and 
inexpensive' 

Send for a FREE Full color 
catalog and idea book, or j& 
send tor a Starter Kit. only 
$29 95 plus $1 75 shipping 
(IL residents add $1 87 tax) 

BADGE fr-MMR Deol PM-988 
348 North 30th Ro Bo> 800. LaSalle, IL 61301. Phone (815) 224-2080 




START YOUR OWN SHOP 



Complete Neon Coune, clearly writ- 
ten, with photos and diagrams. Ev- 
erything you need to know . . . 
where to get wholesale materials; 
how to earn while you learn, etc. 
Ppd, S40.00 (US). VISA okay. Write 
lor details. (Canadian $1950). 



PETER HORSLEY PUBUCATIOMS 

115 Riverbirch Cres.SE, 
Calgary, Canada T2C 0B8 




TELEPHONE LISTENING DEVICE 




Record telephone converse. mi m your ofi.ce or 
home Connects between arty casuito or tipo 
recorder and your telephone line Starts auto- 
mabeally when phone ri answered Records both 
sides of convefuiion Slops recorder when 
phono is hung up 



EACH ttr »k ami 




Super Powerful 
FM TRANSMITTER 

Many times mom powerful than other transmtters 
Transmits up to % mi* 10 any f M rado -Easy to 
Assemble HI ■ up lo 9V battery (not aid.) 
for cataeg ot Tfansmalerv Voce Scrarnbfers and 
offierspecalv Hems, enclose S2 do to itSi Corp 



ill 

hi 

3«2 



HELICOPTER 



Build Your Oum 

SiMFlj, LOW • COST ASSCMIIT •Curiae ™ pt, son-plus 
♦ T ip-Jtt Powered* No license needed 
MeJ SJ D n,, ^0*S»j^ r ^«.A«S — fully lllus. II1.95* 

*»«*m ^Seid^J^s. ^^eje» ""Helicopter 
]m \ ' Experimenter's 
HdiQitirTj LJesjts. I wjaejeog $10.95» 




P.O. Bo> so 
Ridetwood, MD 21139 _ 

Credit cord order line: 1-301-583-6366 



* SPECIAL! it 
Born Books: Only U9.K! 



SAVE 25-85% 

Diaphragm Compressor 



ITEM 4-913 

$32.99 

Include* »hps and handling. 

• Great for airbrushes, aquarium aeration, 
other small compressed air operations. Max. 
30 PSI, % CFM. Ports V*" NPT. Operates 
on 1 15 VAC power, V4 amp. Removed from 
service. Size 8W x 7" x 5". 

CALL 800-228-3407 
Burden's Surplus Center 

WIS West XT • P.O. Bra S2209-PM • Lincoln, NE 68X1-2209 

Ask For Free Catalog! 



How To Buy 
Seized Autos 
Dirt Cheap 

Late-model Luxury Autos, Yachts, Boats, 
Airplanes, Vans, Trucks, Furniture, 
Stereos, TV's, Expensive Jewelry, much, 
much more seized in Gov't Drug Raids 
and Surplus. Buy for own use or resell at 
BIG PROFITS. Sales now being held in 
your area and around U.S.A. For infor- 
mation phone 1-216-453-3000, Ext. 
A93S4 ei985 dsa eaiz2 




EASY- TO- CLEAN 
POLYMA1D™ MIXER 



• REMOVABLE POLY TUB 

• PATENTED 

• FDA* USDA APPROVED 

Call rx Write " 
For FREE Wo 



|813) 584 810S 



1165 Baikles RrJ.. Dept. A. Urgo. FL34M8 



BASEMENT T 

FLUSHES IP To Sewer or 
No Digging Up Floors 
Install It Yourself - Anywhere 
Write McPherson, Inc., Dept. 16 
Box 15133 Tampa, Florida 336 





SATELLITE 

TV Save 30%-60% 



218-739-5231 
SKYVISION INC* 

2016 COLLEGE WAY 
FERGUS FALLS. MN 56537 



INSTALL OR UPDATE YOURSELF 




GO KARTS, 

ENGINES-KITS-PARTS 

72 PAGE CATALOG 
$3.00 REFUNDABLE 
Largest Selection. 

UW HART WORLD Depl M 

"JJ 1488 Mentor Ave., Pamesvillt 



MINICABS MINIBIKES 




He.OniO 44077 



■ l 

I 

3 



BUILD YOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUSH 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN AN EVENING! 

Wnie far our uUtog and mil und you ■ 
WORKING SAMPLE o. an thtctnc igniter that YOU CAN 
MAKE YOURSELF from material! you II lind around the taut 

Send $2 00 to 
Dept PM9 THE TELEFLITE CORPORATION. 
1 1620 Hitching St. , Moreno Valley, Calif. 92387-9978 




1-pC t8.97 
]2pe»11 .97 



S3 $a-«s u t Wrmmm 

Zap danii4-ioO| 17 20o[HS sooUar rOMU Hlf 

i.i ■■■■^ „.Mnir»2aa dart 1*0 100I117 200 t3» soolss" s.pir maq ,-, ■ , .™. 

\W, flSTw !**'iap Hunt noi«« 11OMII 2loli2& 540,70" ■HTMttlll n3-pe» 18.97 

m* n 2l*f* BtSOOWt *t*rt»t But 3 f^fffij Mf ABras*} '' f^jjj^Cfl fU? i! ff l BC K^*. 



HSfE TXSX^CVXlZ-Lu-. 800-222-31 19 Si.'^ 

ZAP DART. INC. P.O. Bo» 2S0S1-M Salt Lake City. Utah 84125 



BUY DIRECT 
FREE Wholesale Catalog 

Custom Cues and Cases 
CORNHUSKER 
BILLIARD SUPPLY 
1619 "O" Street 
Dept. 3 
Lincoln, NE 68508 
1-800-627-8888 




PROPANE GUAGE 

KNOW WHEN YOU'RE LOW 

SOLID BRASS 
Send S1 7.96 + $2 Postage & handling to: 

BBQ MATE 

2358 E. Kerttie c St.Simi va' ey CA 93065 
LIFETIME GUARANTEE 



40MI 



lob 



NATIONAL 
CLOCK MAKERS 
NSTITUTE 




p a ion a>)9 li wistown pa ito 



^1 



At Last a Nam Amazingly Simp fa 
OAS TURBINE 

JET ENGINE 



Build from easy to follow plana. 
Length 15", Dfa. »1 a". Wt. IB lb». 
Fuel: Gasoline or Koro. 




'Screaming Demon" develop* 20 H.P. Ideal project for 
serious- minded hobbyists, students; scientific and Indwatri- 
al arts clause*. Make on 9" metal cutting lathe with milling 
attachment. For use on small racing boats, midget cars, 
etc. Full sla* aesembly drawings with critlc*l dimensions, 
bill of material* and photos. Price JlDDO No. C.O.D. 

«HTi'»o 2 Sffc ! 5l:'&Lrr! 3 S5Mo. 



SAVOY SCIENTIFIC 



I can help you ... i 



can help you ... 
| * add Inches to your 
■ chest and arms 
I * Increase strength 
I * build muscle mass 
I in just days 



! Send for FREE info! 
I DASH'P O Box 2888 •oe P ipM98 
1 Tusc ,AL 35403 1-800-367-9599 
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WIN 
THE DRIVING 
EXPERIENCE 
OF YOUR 
LIFE 

The POPULAR MECHANICS 

and PUROLATOR 
Racing School Sweepstakes. 

Drive Formula Ford Race Cars and 
learn the expert techniques that you 
can even use in your everyday 
driving. 

YouH get behind the wheel of a real 
racing machine and go through a 
three-day driving course, "Tech- 
niques or Driving" conducted by the 
qualified instructors of the Jim Russell 
Racing Drivers' School. 
There Will Be Two Prize Winners. 
Transportation and hotel accom- 
modations will be provided. 
ALL YOU NEED DO IS ENTER FOR 
YOUR CHANCE TO WIN! Mail us a 
post card with your complete name 
and address to: 

PM/PUROLATOR 

RACING SCHOOL SWEEPSTAKES 

P.O. Box 883 

New York, NY 10018 
Hurry, entries must be received by 
midnight, September 30th, 1988 to 
be eligible! 

OFFICIAL RULES: 



(1| NO PURCHASE NECESSARY. Entrants must 
usumc all risks for late, lost, illegible , mu tilated or 
misdirected mail. (2) WINNER SELECTED BY ID'IS'M 
from all qualified entries received in a random drawing 
under supervision of Nicholas Marketing Associates 
whose decisions in all matters are final. Winners 
notified by mail. Odds of winning determined by 
number of entries received. Prize non-transferable and 
non-redeemable for cash. No exchange or substitution 
of prizes. Space at Racing Drivers' School subject to 
availability. Grand Prize trips and courses must be 
taken by 5/15/89. Grand Prize winners will be requested 
to sign affidavit of eligibility and publicity/liability 
release and grant permission to publish, promote and 
otherwise use hisftier name without further compensa- 
tion. Affidavits must be returned within fourteen (14) 
days after receipt or substitute winners will be selected. 
Taxes are winner's responsibility. (3) GRAND PRIZES: 
3 day course at Jim Russell Racing Drivers' School, in- 
cluding round trip coach airfare, hotel accom- 
modations and meal allowance. APR $2,450 each. (4) 
ELIGIBILITY: Open to continental U.S. residents 18 
years or older as of 9/30/88. with a valid driver's license, 
except employees of Pu relator Filters, Popular 
Mechanics, the Hearst Corporation, and its affiliated 
companies, advertising agencies, individuals engaged 
in development, production, printing, or distribution 
of Purolator and Popular Mechanics materials, 
Nicholas Marketing Associates and immediate family 
household members of the preceding categories Void 
where taxed or prohibited by law (5) FOR WINNER 
LIST, send a stamped, self-addressed envelope to: 
"RACING SCHOOL SWEEPSTAKES" ■ WINNERS 
UST, P.O. BOX 883. NY, NY 10018 



Purolator 
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We 

Have 

THE 

UTION 

(Polysorbate 80) 

MUST BE 
SATISFIED. ..or 



WHAT IS THIS 
NEW FORMULAE? 

Frankly— we first heard this claim made 

on T.V. with products such as "NEW GENER- 
ATION" — PaNTRON I and the HELSINKI 
Formulae selling for $39.95 to 69.95 and 
lo and behold it was all basically the same 
formulation— Polysorbate — As outlined in 
Durk Pearson and Sandy Shaw's Book "LIFE 
EXTENSION". The big difference is the price . . . 
ours is only $9.95 and it's the book's recom- 
mended solution— POLYSORBATE-80. Not 
20 or 60 like the others but a full 80. 

HOW DOES IT WORK? 

In male pattern baldness the hair follicles in pans 
of the scalp, spend too much time in the rating 
stage leaving the follicles lifeless — yet not iieces- 
sartly dead— and might be induced to start grow- 
ing again by using the proper growth stimulants — 
we know this from hair transplants which produce 
growing hairs in bald areas. It is well accepted that 
a hormone from cholesterol causes hair follicles to 
go dormant. To reverse this cycle, a hair growing 
stimulant, to absorb cholesterol in the scalp is 
needed. Researchers at the University of Helsinki, 



You might turn back the aging 
process in your scalp 
with The Solution PSB 80— 

Potysorbale 80 removes cho- 
lesterol from the scalp and is often 
very effective in opening up 
cholesterol blocked hair folli- 
cles—It's so safe — it is even 
used as a food additive in ice 
cream and mayonnaise. If it is 
going to work for you, you can 
expect to see new hair growing within 2-3 4 
months of daily use. Average success is 
reported over 60% for both men and Jr 
women in their fifties and sixties. . . Jr 



V THE SOLUTION 
Dept 9096 
457 Cnestnut SIreel 
Nashville TN 37203 



Finland were using a standard safe emulsifier— 
Potysorbale to dean scalps of patients when the 
unexpected happened. Balding patients grew 
hair. A subsequent study reported new hair w 
growth in 80% of subjects tested after using J} NAME 
Mvioikrie for one year. 4} ADDRESS 

a# CITY 

C 1981 AOM 4 



MONEY BACK 
GUARANTEE 

Use the -Solution 80" 
for up to 6 ful months. . 

If it doesn't work for A> \ 
you— return it and AY sendmeit mos 

we'll send you a 4F wr^ly (8 oi l of the Solution 80 on a 

full product re- t 6 momh money S"*"™** " 
fund— That's 4? doesn'l work lor me, I may return r fot 
a real no t a foil product refund— no questions asked, 
loss Buar W ^ ' cn ^ 0M m f cn * c * t w money order (of 
antee ~ » * plus $1.50 rx^ and handling. 
Jr □SA«-wder2Bonleslor$16.00 
Jr Mitt $1.50 postage and handling 
Jr or charge lo my □ Visa □ MasterCard 
Jr Mo. EXP. DATE 



Credit Cam Burets— Can (6151 2S4F2W 



.STATE. 



J 



.ZIP. 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 

FEE? 



All Jerrold, Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavox and all specialized ca- 
ble equipment available for shipment within 
24 hours. For fast service MC/VISA or 
C.O.D. telephone orders accepted (312) 
658-5320 60 Day Warranty (Quantity Dis- 
counts) 8 A.M. to 5 P.M. Monday through 
Friday Central Time. Self Addressed 
Stamped Envelope (60c postage for FREE 
Catalog). 

Midwest Electronics Inc. 
5143 W. Diversey • Chicago, IL 60639 
No Illinois Orders Accepted 




sing With The World's Best Bands'. 



An Unlimited supply of Backgrounds from standard 
stereo recordings! Record with your voice or perform 
live with the backgrounds. Used in Professional 
Performance yet connects easily to a home component 
stereo. Phone for Free Brochure and Demo Record. 
LT Sound, Dept.PM-3, 7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 

Manufactured and Sold Exclusively by LT Sound 
24 HOUR PHONE DEMO LINE: 1404)482-2485 
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The Excitement Is Building 



Popular Mechanics plans for home, workshop, outdoors . . . 



100 UTILITY SHED 

Contemporary styling outside and big enough inside to 
store bulky lawn equipment, bicycles, motorcycles, 
etc. Measures 12' X 16' and includes a built-in work- 
bench, cabinets, fold-down stairway to a loft, roll-out 
storage bins and a bay window. $17.50 

101 TOOLBOX 

A nostalgic replica of a turn-of-the-century toolbox. 
Build it from cherry or walnut and use it to store tools, 
camera equipment, hobby collections, jewelry or sew- 
ing aids. Box also includes brass corner caps and lock. 
20-V8"Lx1Z-%-Hx9-y4"D.$4.95 

102 HOVERCRAFT — TRI-FLYER 

Ry on land or water, soar over 8-inch obstacles, even 
climb 45° hills. Our sleek, high-tech hovercraft is pro- 
pelled by a 65-hp snowmobile engine that whisks you 
and two passengers along at 75 mph. A 10-hp r 
engine provides the lift. Whatathrill! $19.95 



A floor-to-ceiling dream project that makes your living 
or family room seem larger. The shelves are 1 2- i n cries 
deep, and the five cabinets can be adjusted to any 
width. Great for storing or displaying your fine items. 
$5.95 

104 STEAM TRACTOR 

Challenge of a lifetime! The famous J. I . Case threshing 
machine steam tractor, crafted with the finest detail 
work. Stacks firewood but bums alcohol. The trans- 
mission alone contains nine separate gears. $1 1 .95 

105 ADIRONDACK LAWN FURNITURE 

Three elegant pieces— settee, table and chair— that 
look straight out of the Gatsby era. Crafted of hard- 
wood, each piece is carefully sanded, assembled with 
water-resistant glue, sealed with preservative and 
painted white for a classy, long-lasting finish. $5.95 

106 WORKBENCH 

Classic European design that will last a lifetime of 
woodworking. Tremendous strength and stability are 
provided by stretcners mat are mortisea into legs ana 
remtorceo wnn nuts ana ooits. me top is maae irom 
extra-tough native maple and measures almost 6 1 /z 
feet long. $5.95 

107 PVC FURNITURE 

A packet of 1 2 terrific plans, including a patio set, ham- 
mock, sofa and easy chair. Easy-to-use PVC pipe 
makes all these pieces durable and lightweight. 
Whether painted to a rich shine or left unpainted, your 
finished piece will look as though a i 
created it. $20.45 



Park two cars in this 24' x 26' garage and have space 
remaining for your workbench and shop tools. A loft 
adds 350 square feet of extra room. Outside, an over- 
hang keeps snow away from the two garage doors and 
a recessed walkway provides a covered area for fire- 
wood and garden supplies. $30.00 

109 SCUBA TOW SEL 

Gracefully glide through the water with this aluminum- 
hulled single engine tow. It's great for lazy snorkeling 
or diving, with or without scuba gear. This tow can't 
sink, either. If you let go of the handles, it floats to the 
surface. $10.95 

110 POP-TOP DESK 

A child's desk with a top that either lies flat or tilts. 
Small items are neatly sorted in a swing-out tray, and 
instead of using metal brackets to tilt the top, safer 
notches and crossbars are used. Chair plans included . 
S5.95 

111 GAZEBO 

Your yard will take on an elegant Victorian flair with this 
eight-sided gazebo, complete with comfortable seats 
and a lattice roof to let the sun in. The perfect place to 
entertain or just relax on a lazy afternoon. $9.95 

112 PORTABLE IRONING CENTER 

Our ironing center looks built in, but it actually un- 
screws from the wall to move wherever you want it. 
Features a fold-down ironing board, a 1 5-watt fluores- 
cent bulb, storage space and louvered doors to con- 
ceal It all. $5.95 

113 8.S. UNITED STATES MOOEL 

The perfect project for the model maker— a 2-feet 
wood and metal replica of the glorious cruise ship that 
broke all speed records on her maiden voyage from 
New York to Southampton, England. Detailed on three 
full-size blueprints. $9.95 

114 SECRETARY DESK 

A mahogany piece designed in the American Chippen- 
dale style. Although suitable as an office desk, this 
handsome piece offers something quite unique- 
room for a home computer. Measures 26-V4" x 44- W 
at the base and stands almost 4-feet high. $5.95 



115 CAPTAIN'S BED 

This economical bed/dresser/desk combination is per- 
fect for your child's room. The dresser has four large 
drawers with bookshelves above, and the desk has 
plenty of space for writing and storage. The bed fits on 
top like a bunk bed, with guardrails to protect your 
sleeping child. $6.95 

116 ROLL-TOP DESK 

A classic-looking heirloom made from cherry wood. 
Attractively designed with eight drawers and a canvas- 
backed tambour lid with plenty of desk space under- 
neath. Makes a charming addition to any room. $5.95 

117 CANOE 

Built from plywood, our "Huron" canoe will skim 
down a Whitewater river or glide across a still lake. 
Temporary forms mold the shape to provide a clean in- 
terior and a strong but lightweight, planked hull . 
show two sizes— 1 3 and 1 5 ft . $1 7 . 00 



Designed for youngsters, our 87-inch diameter fun 
machine carries one person and hovers 10 inches 
above the ground. The 3-hp lawnmower engine runs 
nearly three hours on a gallon of gas. To control, just 
lean in the direction you want to go. Great for open 
fields, unused parking lots, even large backyards. 
$9.95 

119 REDWOOD DECK 

You've always wanted one — here it is! This 250- 
square-foot deck either attaches to your home or 
stands alone. Concrete footings and piers provide the 
durability to last years and the pressure-treated or 
heartwood redwood makes it decay-resistant. $6.95 

120 BAR/ICEBOX 

This old-fashioned wooden icebox stores bottles, 
glassware, mixers, paper goods, small valuables and 
other items. Stands almost 3-feet high, with frame and 
panel construction, brass hardware and casters. The 
hinged top conceals a mixing area. $10.50 

121 PICNIC TABLE 

A clever one-piece design that folds together to fit into 
a 2' x 5' space. After the picnic season, store it inside a 
aaraae or basement out of the cold and snow Made 
from long-lasting redwood. $5.95 

122 KITCHEN ISLAND 

Add extra counter and cabinet space to your kitchen. 
This island is actually three hinged units that fold out 
and roll on casters. Two units are for storage, one is a 
bar cabinet. For a decorative look, laminate the island 
to match your kitchen. $5.95 



Mail to: Popular Mechanics 

Box 1014, Radio City Station, New York, N.Y. 10101 

Please send the plans checked below 

□ 100 $17.50 □ 105$ 5.95 



□ 101 $ 4.95 

□ 102 $19.95 

□ 103$ 5.95 

□ 104$11.95 



Name (Please Print). 



□ 106$ 5.95 

□ 107 $20.45 

□ 108 $30.00 

□ 109 $10.95 



□ 110$ 5.95 

□ 111$ 9.95 

□ 112$ 5.95 

□ 113$ 9.95 

□ 114$ 5.95 



□ 115$ 6.95 

□ 116$ 5.95 

□ 117$17.00 

□ 118$ 9.95 

□ 119$ 6.95 



□ 120 $10.50 

□ 121 $ 5.95 

□ 122$ 5.95 



.31, 



Total money for priced items S . 

Service Charge $ . 
Total money enclosed $ . 
Total items requested . 



1.00 



Town - 



. Zip Code . 



(Please make check or money order payable to POPULAR MECHANICS) 
Popular Mechanics is a publication ot Hearst Magazines, a Division of the Hearst Corporation. 6 1988 The Hearst Corporation. All rights reserved. 
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Get in on the PROFITS 

in SMALL ENGINE 
service and repair 
Start your own mone y 





In just a short time, you can be ready to 
join one of the fastest growing industries 
in America... an industry where quali- 
fied men are making from $25.00 to 
$30.00 per hour... and that's just for 
labor. Parts, engines and accessories add 
even more to the profits. 




65-million small engines 
are in service today! 

That's right — there are over sixty-five 
million 2-cycle and 4-cycle small engines 
in service across the U.S.A. That's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved 
Foley-Belsaw training, you can soon 
have the skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carts, snowmo- 
biles, generators, snowblowers, paint 
sprayers ... the list is almost endless. 



S EAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 

right at home- we help you 

every step of the way. 

making business ! 

You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... all the "tricks of 
the trade". .. all the inside facts you need 
to assure success right from the start. 



Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fact, it's not un- 
usual for a good small engine man to be 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines are 
in use today, it's easy to understand why 
qualified men command such high prices 
— as much as $49.95 for a simple tune-up 
that takes less than ah hour! 




Increased Income 

"I've had about 8 
years experience 
repairing small en- 
gines . . . but re- 
pairs were only 
minor. . . until I 
started the Foley- 
Belsaw Course." 




Walter H.Strick 
Campbell, California 



No experience necessary. 

You don't need to be a 'born mechanic' 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated — so clear you can't go wrong. 



With our famous 'learn-by-doing' train- 
ing method, you get practical 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engine— 
all yours to keep .' 

SEND FOR FREE FACTSI 

You risk nothing by accepting this 
offer to find out how Foley-Belsaw 
training can give you the skills you need 
to increase your income in a high-profit, 
recession-proof business of your own. 

Just All in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 



FOLEYBELSAW INSTITUTE 

6301 Equitable Rd., Dept. 51513 
Kansas City. Mo. 64120 



Send TODAY 
for this 
fact-filled 

FRFF There is NO OBLIGATION and 

BOOKLET! ™.**y^M^-M!. 




Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own PIUS complete 
details on our 30-Day; 
NO RISK Trial 
Offer! 



FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd. , Dept. 51 51 3 m » » 

Kansas City, Mo. 64120 

□ YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Small Engine Repair. I understand there is no obligation 
and that no salesman will call. 



Addreu 

City 



Staid 



You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP. ... All at NO EXTRA COST. 




Parts, Accessories, 
Specialty and 
Performance Products 



VAN SEATING 



-zTTTr* Famous make.' 




ALL FABRIC 
SOFA BEDS 
Manufacture's 
Suggested Retail 

s 449.95 



Liquidation Price 



$ 



185 



U.S. made by Nationally Known 
Seat Manufacturing Company! 
Meets or exceeds aH D O T. & 
Federal safety codes! 
FULL "FLEX" suspension & high 
density foam construction! 
LUXURIOUS Velour Fabrics! 
CAPTAIN'S Chairs recline with 
just a touch of a lever! Optional 
skirts & 3-Position Armrests are 
included FREE at no extra cost! 
FREE seat tracks - a $25 value! 
ALL FABRIC matching Sofa 
Beds at the Lowest Retail price 
in the U.S. • only $185! 
FITS ALL Vans & most Trucks! 
CHAIRS & Sofas are URSA 
CALL For FREE Fabric Samples! 

1-800 445-1830 or 1-703-892-4208 

Credit card members can order by phone! 



ALL FABRIC 
RECLINING 
CAPTAIN'S CHAIRS 
Manufacture's 
Suggested Retail 

S 289.95 



Liquidation Price 



$ 



115 



Puces subject to change 
after 30 flays Worldwide 
upplng available 



BR ADD & HALL ASSOCIATES 

BOX 10643 ARLINGTON, VA 222W9832 
Warehouse Liquidators 




HOT SQUIRT 

CUTS 
THE CRAP. 





Nothing cleans like hot water. And nothing 
but Hot Squirt " gives you hot water cleaning 
for your windshield. Just hit your washer 
button and your wipers will cut through 
summer road film or sweep away winter sleet. 

■ A clean, clear windshield for safer driving. 
• Uses only the 180° heat from your cooling 

system (not the anti freeze) and 
windshield washer fluid. 

■ Installs in minutes — everything's in the 



kit. Just two easy connectionsTo your 
heater hose and washer fluid tube. 

• Guaranteed not to crack or damage your 
windshield or paint. 

■ Call for more information or product 
literature. 1-800-356-8356.* 

• Order by phone or send check or money 
order to Hot Squirt, 5401 Oswego Street, 
Denver, CO 80239. 

• Just S12.99 plus S2 shipping and handling. 



Hemmings 
Motor News 

World's largest collector car 
marketplace 

Over 650 pages each month 
filled with thousands of 
ads for old cars, parts, 
services, supplies £more. 

Special Introductory Offer: 
NINE GIANT ISSUES 



Send to: 

Hemmings 
Motor News 

Box 1 00, Dept. 891 8, Bennington, Vermont 05201 




Morching roilgore ond 
inferior floormors for ALL vons ond pickups 
Indusrriol Polypropylene 

Avoiloble in PLUSH or HEAVY DUTY MB BED Sryles 

Coll or wrire for your FREE color brochure ond 
rhe kxorion of your closest deoler* 

TOLL FREE 1 -600-624-2020 

CARPET MATe. INC - Box 655, Troy, Ohio 45373 
SINCE 1972 NEW DEALERi WELCOME 



MOBILE 
CAR 

WASH . . 




The Right 

Business at the Right Time 

EARN $200/ DAY! 

FREE information package explains how you can: 
•earn top money in the booming car cleaning and 
detailing field; 

•win the right customers lor easy repeat business; 
•make big profits from parking lots everywhere; 
•have a highly profitable business in less than a month. 

NEW MOBILE SYSTEM! Use your car, van, or 
pick-up to take you where the money is! Learn 
why more car owners use this service than ever 
before. 

EXPRESS WASH INC. 
908 Niagara Falls Blvd. 
N. Tonawanda, N.Y. 
14120-2060 
1-800-268-6792 
ask for ext. 24 1-716-692-4681 A 





1-800-356-8356 * In Colorado coll 303-375-9590 
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Get into your own business with NRI at-home training 
in Air Conditioning, Refrigeration and Heating. 



Now NRI's home study course 
includes training in heat pumps 
and solar energy systems. 
Prepare yourself for a whole new 
career in one of the fastest growing fields 
around. As energy needs continue to 
grow and energy sources become scarcer, 
the demand for skilled technicians will 
soar. NRI can get you started in this 
opportunity area, and you learn at 
home in your spare time, tailoring your 
training to your need with a choice of 
NRI's Basic or Master Courses. 
Includes Professional Vacuum Pump 
and Tools 
NRI training is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRI's Master Course includes profes- 
sional tools ... a system analyzer, leak 
detector, tubing and joint tools, and 
more. Plus demonstration units that 
graphically bring principles to life for easy 
understanding. You even get a top- 
quality vacuum pump for trouble 
shooting experiments and use on the job. 
Optional Postgraduate Training at 
York Institute 
Graduates of the Master Course 




arc eligible for a concentrated week of 
resident training at the famous York 
Institute at no extra charge for tuition 
or training materials. Here, you'll work 
on advanced industrial equipment 
under the guidance of expert 
instructors. Only NRI includes this 
opportunity. 

Send the coupon today for NRI's 
free catalog showing all the equipment 
and describing the complete course. 
Over a million students have trained at 
home the NRI way. You can, too. If 
coupon has been removed, write to: 
NRI Schools, 3939 Wisconsin Ave. , 
Washington, D.C. 20016. 



CHECK ONE FREE CATALOG ONLY 



SCHOOLS 
McGraw-Hill Continuing Education Cantor 

3939 Wisconsin Avenue 
Washington, DC 20016 
WE'LL GIVE YOU TOMORROW. 
Please rusfi me the one free catalog 
I have checked. I understand there is no obligation. 



Fw Career courses 
approved under Gl Bill 

□ check tor details 



{Please print) 



Age 



L 



City/Stata/Zip 

Accredited by the National Home Sludy Council. 



Air Conditioning. 
Refrigeration, Heating 
and Solar Technology 
Courses 

□ Building Construction 

□ Small Engine Repair 
Course 

□ Appliance Servicing 
Course 

□ Locksmithing Course 

□ Automotive Mechanics 
Course 



□ Telephone Servicing 
Course 

□ Industrial 
Electronics 

□ TV/Audio/Video 
Servicing, 
Communications, 
Electronics, 
Microcomputers, 
Electronic Design 
Technology, 
Electronics Courses 



"I 



l-09ej 



$10,000,000,000 
Found Money 

Ten billion dollars still unclaimed 
from Government. Claim your sub- 
stantial share. For free information 
phone 1-216-453-3000 ext. L9100 



•IMIDSADUI7.2 



MEN'S WIDE SHOES 



EE-EEEEEE, SIZES 5-13 

Extra width for men who need it 
Excellent variety, styling 
and quality. Send for 
FREE CATALOG. 

THE WIDEST 
SELECTION Of THE 
WIDEST SHOES 
ANYWHERE! 




HITCHCOCK SHOES, INC. 

Dept. 28H, Hingham, MA 02043 



■ MEDALS & BADGES 

I HISTORIC REPRODUCTIONS 

| Full size. Museum quality. Many types 

- FREE catalog ot military collectibles 

' Replica Guns. Suits ol Armour. Swords. 
| WW2 Daggers, Helmets. Bayonets, Elc 
| COLLECTOR'S ARMOURY 

- 800 Slaters Lane caroOnws 

■ Box 59. Dept PM 1-aM-S44-3»56£l! 515 

■ Alexandria. VA 22313 Ton Frc» 24 His 



"Blue Mm Medal ^ 
Full ✓^hv; Neck 
Size 




Metal y N^*"|6 PTO 
Blue Cloisonne Ename^J 



BE A PROFESSIONAL 

LOCKSMITH 



1 




Earn money In yourj 
spare time or even 
run your own 
locksmith shopl 

Train at home with the origi- 
nal Locksmithing Institute. In 
as little as 6 months' you can 
take care of the demand in 
your community for profes- 
sional locksmiths. 
Earn while learning, tool 
In a few weeks, youTl have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doing 

Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course . . . even an elec- 
tric key machine . . . equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail ... no sales- 
man will ever call. Mail the coupon today. 

IF COUPON IS MISSING. WRITE: 

LOCKSMITHING INSTITUTE 

1500 Cardinal Drive. Little Falls. N.J. 07424 
LOCK S M ITH IN o\ NSTTT LTT" E SKSt^? 7 * " 

1500 Cardinal Drive. Utile Falls. NJ 07424 Dept. 1 10-098 
PLEASE RUSH FREE CAREER BROCHURE 

□ LOCKSMITHING 

OTHER CAREER COURSES AVAILABLE 

□ Upholstery G Insurance AdjuslingU Coniervatkin 

□ Legil Investigation □ Irtlenor Design □ Drafting 

□ Color TV EJectronictO Fundamental 

Electronics 

□ Small Engine Q Burglar and Fire 
Mechanics Alarm Systems 



□ Automotive 
Mechanics 

□ Bookkeeping & 
General Accounting 



NAME _ 



] Aircunditroning/Refrigeratiun/ 1 Healing 




Troubled With Getting 
Up Nights - Pains In 

Nervousness, Tiredness 



If you are disturbed by these symptoms, your troubles may 
be caused by glandular inflammation of your prostate Although 
many people mistakenly think surgery is the only answer for 
this problem, there is a Hoa Surgla/ time-tested treatment 
available 

The Excelsior Institute Clinic, devoted to the Nm iw p u l 
methods of treatment lor diseases peculiar to older men, has 
a new FREE BOOK thai tells how these troubles may be cor- 
rected. The Mm i u r pk t l treatments described m this book 
require no surgery, hospitalization or long periods ol con- 
valescence Treatments take but a short time and the cost is 
reasonable 

Write today. This book may prove of utmost importance to 
you. No obligation. 

Excelsior Institute Clinic 

110 E. Broadway, Dept. 128E 
Excelsior Springs. Mo. 64024 




TV 

EQUIPMENT 

***** STARRING ***** 

JERROLD, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTY PROGRAM AVAILABLE 

• LOWEST RETAIL/ WHOLESALE PRICES IN U S 

• ORDERS SHIPPED FROM STOCK WITHIN ?4 HOURS 

FOR FREE CATALOG ONLY 1-800-345-8927 . 
FOR ALL INFORMATION 1-818-716-5914/ 
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PACIFIC CABLE CO., INC. 

7325V, Reieda Blvd.. Dept 1722 
R«M<I». CA 91335 



EXTEND ENGINE LIFE 

14,000 miles after 
treating his ear with 
Fluro-Cote... 

Irvin Allen drained 

all the oil out 
of his Datsun 280Z 
and drove around a 
race track 9 times. 



J3t 



Oi 



•a was then put back in the car and 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your 
engine and improves performance like 
nothing else. 

Fluro-Cote's 8 oz. bottle contains 
enough PTFE (the most slippery lubricant 
known) to coat internal parts of all inter- 
nal combustion engines (gasoline or die- 
sel) up to 360 cubic inches. We treat 
metal, not oil. Hot metal bonds PTFE to 
itself, thus reducing troublesome friction. 
By reducing friction, Fluro-Cote: 

• Reduces drag, 

• Increases mileage, engine compres- 
sion, acceleration and engine life. 

• Allows easier cold starts. 

• Delays costly overhauls. 
Fluro-Cote meets or exceeds every 

manufacturer's engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the toll free number below. 



Fluro-Cote 

Treat Your Engine Right 



■ One 8 ounce Dottle, just 19.95 plus $2.00 shipping S 
I handing. California residents add 6% sales tax. 

| []«• | |nnllif < | |aman | |Amexanfa. 

I New 

I 
I 
I 
I 
I 



My 



iwajti 



Send check or money order to: Taylor Enterprises International Inc. 
202 West Haemal Ave., San Bernardino, Cafflomia 92408 

1*800 / 999-1995 




Check out our new line of elegant grand- 
father clock kits at unbeatable prices 
starting at just $699.95! Sleek grand- 
mother kits start at S599.95! 
We've also expanded our line of high 
quality mechanical movements 
Order your FREE Klockit catalog today, 
and discover how satisfying the wonder- 
ful world of clockmaking can be. Our full- 
color catalog features: 

• Clock kits for all skill levels 

• Clock movements-quartz 
and mechanical 

• Clockmaking components-dials, 
hands, hardware, numerals 

• Music movements and music box kits 

• Wood finishing supplies and 
woodworking tools 

• Much more! 

To order your FREE catalog, fill out the 
form below and send it in today! 



Name 



Address 



City/State/Zip 



ma 



T.M. 



P.O. Box 542, Dept. PM98 
Lake Geneva, Wl 53147 
Toil-Free 1-800-556-2548 



Woodworking Tools v * 
of Exceptional Quality 

Since 1928, we have searched the 
world for tools you don't Just buy, 
but adopt; tools made by craftsmen 
for craftsmen, classics of lifetime 
quality for people who love to work 
with their hands. ..carvers, cabinet- 
makers, finishers, hobbyists, build- 
ers, teachers. Our catalog details 
over 4,000 tools; our stores have 
even more. 

For your Free copy of the Wood- 
craft catalog write: 



WDDCRAFT SUPPLY CORP. 
Dept. PM98 

41 Atlantic Avenue, Box 4000 
Woburn, Massachusetts 01 888 , 




HORTON BRASSES 

Nooks Hill Road P.O. Box 120-PM 
Cromwell, CT 06416 (203) 63&4400 
HORTON BRASSES are authentic 
copies of 17th, 18th, 19th & early 
20th century pulls. 




Mfrs. of Hardware for Homes & 

Antiques for over 50 yrs. 
Send $3.00 for a Catalogue. 



138 



ProSet 

Piece Dri11 Bi * Sen 



For 
Everyone 



At An Incredible Savings! 




I 



Seven complete (eta of high-quality drill bits and 
sockets, .all In a heavy-duty, carry-along case! 

Just look at all you gel '25 High Spaed Steel Bits "27 Power 
Drive Screwdriver Bits & Sockets '5 Masonry Bits '7 Brad Point 
Bits "8 Piece Drill Bit Stop Set "5 Pilot Bits •Depth Stop For Pilots 
'Chuck Key Holder "Bit Adapter For Power Screwdriver Bits "Soc- 
ket Adapter For Power Sockets. 'Heavy-duty, snap-cover case. 



Plus Our "Customer Protection Plan"... 
Try it tor 90 days FREE of obligation to keep HI 

Credit Card Customers Can CaH 

TOLL FREE 1-800-727-2557 EXT. 95 

YOURS FOR ONLY 



'59 



99 •.:;}?.? 

a kuatiM 



*175 



OVER 

M RETAIL 
VALUE! 



r pTrtTrneidVTn7 ^EtM'E"^ 

Send me 81 -Piece Drill Bit ProSets (5 $59.99 plus 

$3 99 shipping each. (2 or more sets are $54 99 each.) 

Not ordering now, but I've enclosed $1 for your 

Catalog (refundable with first order). 

Enclosed is my check or money order. 

I wish to charge it to VISA Master Card 



Card # 

Signature 

Name 

Address _ 

City 

State 



-Exp_ 



_Zip. 



PorterFields, Inc. 

*" PrcSe! it a trade-nark of PoMfffi'Olda. Inc 



CLASSIFIED 

ADVERTISEMENTS 



Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager 
Rate: $7.35 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1.00 per word additional (First word set in Bold Face at no 
extra charge. Zip Code Free.) Centered Headlines in All Bold-Face Letters — $50.00. 
The next available issue to place an advertisement in America's No. 1 Classified Section is NOVEMBER. The closing is SEPTEMBER 2nd. 
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order. Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street addresses. 
Advertisers using P.O. Box number must furnish complete name and street address for our records. 
To avoid delay in the publication of your ad, please send samples and descriptive materials with your request 
if your ad does not state clearly what is being offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS * PUBLICATIONS 



FAMILY LEGAL GUIDE. Understanding your rights on 
buying a home, divorce and much more. $14.95 Hartz 
House. Box 326 - PM, Winona. MN 55987 



PUBLISH Your Book! Join our successful authors. All 
subjects invited. Publicity, advertising, beautiful books. 
Send for fact-filled booklet and free manuscript report 
Carlton Press. Dept. PM. 11 West 32 Street, New York 10001 



NO COST and LOW COST books, booklets and periodi- 
cals. Thousands of titles. Special report lists the sources. 
$5.00. RL SOREL COMPANY, 1 126 Route 44, Raynham, MA 
02767. 



BUYER'S Guide Government Surplus 0O0. $3.00 plus 
$1.00 handling. FMH. 809-PM9 Clearlake Road. Cocoa, FL 
32922. 



CREDIT REPAIR amazing professional secrets revealed. 
Do yourself, free details. Credit. Box 150643, Ft Worth, TX 
76106 



"SHARPENERS REPORT' Monthly Newsletter. Valuable 
Tips — Sources — Buy/Sell Used Equipment. Free Brochure. 
Skog Company. Dept. PM9, P.O. 22559, Minneapolis, MN 
55422 



FREE money making reports. Learn how to earn $55,000 
in one evening. Amtar Enterprises, P.O. Box 1038, 
Birmingham. Ml 48012-1038. 



CASH- IN YOUR HARD HAT send stamp for details 
Specify trade. PRECONFAB, 1236 Stonecrest Drive, 
Birmingham. AL 35235 



BE READY! Helpful guide prepares your family for storms, 
earthquake, flood, shortages, toxic spills, civil emergencies. 
Extensive checklist included. Valuable litesaving informa- 
tion. $3X0. READY1, Box 82027, Kenmore, WA 98028. 



SAVE MONEY. Do-lt-Yourself Kits for Home Sales, Wills. 
Bankruptcy, Incorporation, more. Easy step-by-step instruc- 
tions. MONEY BACK GUARANTEE. FREE information: 404- 
948-8503 



WIN betting horses. Improve odds 600% and make money 
consistently or return booklet within 30 days for refund. 
$10.00 to: OK Media Features. P.O. Box 188. Park Hill. Okta. 
74451. 



LEARN How To Unleash The Money-Power Within Solar 
Energy! Send SASE To: Watson, Rt. 1, Box 16. Richview. IL 
62877 



FINALLY, The Rich's Secrets Revealed: $4: Valuable 
Beginnings, Box 330158, Houston. Tx, 77233-0158 



976 PHONE SERVICE how to" manual "GET 976 RICH "- 
featured on national TV. Everything you need to know or are 
curious about. Send $10 to: 976-RICH. P.O. Box 49876. Los 
Angeles, Ca. 90049. 



AMAZING "Angels On Assignment" book. Over 200 pages 
of recent angelic appearances: $7.95 postpaid. Byrd's 
Books & Gifts, 309 Hawthorne. #204, Wenatchee. WA 98801 . 



POPULAR MECHANICS "PLANS AND IDEAS" CATALOG 

— Hundreds of ideas on workshop projects, plans tor shop 
tools, storage houses, boats, furniture, toys — just about 
everything I Send $1.95 to: POPULAR MECHANICS, P.O. 
BOX 1014, RADIO CITY ST A., NEW YORK, N.Y. 10101. 



MAGAZINES 



WORLDWIDE ENGLISH NEWSPAPERS/MAGAZINES. 

Sampler: 3/$2.49. FREE BROCHURE. Multi newspapers. Box 
DE89, Dana Point California 92629. 



CATALOGS 



LEATHERCRAFT CATALOG. Over 2000 items. Largest 
selection available of genuine leathers, tools, supplies 
Large variety of conchos. studs, rhinestones. beads Uphol- 
stery, utility leathers to garment suedes. Kits for belts, 
handbags, wallets, moccasins and more! New patterns, 
videos, exotic skins. Low prices, quality discounts. Send 
$1.00 pstg/hdlg to: Tandy Leather Company, Dept. PM988C. 
P.O. Box 2934. Fort Worth, TX 76113. 



STAINLESS Steel Hardware. Catalog $2.00. Classic 
Chassis, P.O. Box 53PM, Glenview, IL 60025. 



BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up to 
60%. Huge Selection. Satisfaction Guaranteed. Fast Service. 
FREE Catalog. Smoky Mountain Knife Works, P.O. Box 
4947SO. Sevierville, TN 37864 



DISTINCTIVE GIFTS. Color Catalog Free. BMJ, Dept. PM- 
9, 407 Running Brook Rd., Birmingham, AL 35226 



FREE Gift Catalog. Jo-Star, 1015-P Twin Lakes Dr.. 
Sumter. SC 29154 



FREE Gift Catalog! Free Offer! F.M.C.N.. 513 Fairview. 
Ridgefield, NJ 07657 



BOOMERANGS . . . HI-TECH RETURNS! Polycarbonate; 
ABS: Wood. World's Best. Contest Proven. Incredible Sport! 
1988 Catalog. FREEI BoomerangMan, 1806-1 N. 3rd. 
Monroe, LA 71201-4222 



DISTINCTIVE products will make daily chores more enjoy- 
able. FREE catalog. Cliff Fergie's Enterprise, 3434 Eglinton 
Ave. East #215. Scarboro. M1J 2J1 Canada 



BEERMAKMG Catalog $2. We Are A Real Brewing Shop. 
Birmingham Homebrew. 186 Oxmoor Road, Birmingham, 
Alabama 35209 



PORTER'S FREE PHOTO/VIDEO CATALOG 
BEST in the industry. 4,000 Brand names, unique and 
unusual items, discount prices and Fast service. For Free 
copy write: Porter'* Camera Store, Box 628, Dept. PM, Cedar 
Falls, IA 50613 or phone: 1-800-553-2001. 



RARE DEVICES. INFORMATION, PLANS. Energy Secrets. 
Pauedo- Perpetual Motion, UFO Documents. Amazing Pro- 
jects. 3D Puzzles. More. Catalog $2.00. PAR. Research. 
3404 Hillcrest Rd.. Harrisburg. PA 17109 



FREE Catalog. Stocked with Variety of Gifts for Holiday 
and All Occasion Shopping. The Storehouse, 1075 
Spacepark Way #263, Mountain View, CA 94043 



AUTOMOBLES 



SUCK 50 FOR LESS. First can only $31 prepaid. $33 COD 
(PRICES INCLUDE SHIPPING) Quantity discounts. DEAL- 
ERS WANTED IN ALL AREAS. B& J SPECIALTIES, P.O. Box 
7783, San Jose, CA 95150 or 1-6O0-LESS WEAr (1-800-537- 
7932). (In CA 408-729-6846.) 



FALL Carlisle Collector Car Flea Market and Corral. 
September 29- October 2. Auction October 9. 1000 s of care 
and parts for sale. Information phone: (717) 243-7855. 



IS IT true you can buy jeeps tor under $200 through the 
U.S. Government? Get the tacts today! Call 1-312-742-1142 
Ext. 7133 



SUCK 50 GUARANTEED LOWEST PRICE! See our full 
page ad this issue or call 1-800-525-8624 in Calif. 1-800-233- 
9559. 



VAPOR Carburetor Triples MPG. Free Information. H&A. 
R2 PV, Bowling Green. MO 63334 



BUY Government seized & surplus vehicles from $100. 
Fords, Chevys, 4x4 s, etc. For Info call (602) 842-1051 ext. 
007 



COMBUSTION leak tester, $19.95 guaranteed. Personal 
Needs. Box 326. Woodhaven, Ml 48183 



FREE AUTOMOBILE SECURITY CATALOG: Largest se- 
lection available. Do-It- Yourself. Pagers, alarms, hood/locks, 
glass detectors. Allow 4 weeks. Immediate Delivery. Send 
$1.00. Automotive Security Equipment, Dept. 2, P.O. Box 
382. Plainview. New York 11803 



BMW - Jaguar - Mercedes - Yachts and other confisca- 
tions. U.S. Customs Buyers Guide $4.95 plus $1 .00 handling. 
FMH, 809-PM9 Clearlake Road, Cocoa. FL 32922. 



RED HOT bargains! Drug dealers' cars, boats, planes 
repo'd. Surplus. Your Area. Buyers Guide. (1) 805-687-6000 
Ext. S-20024 



SAVE your car! Preserve beauty, make it last! Free details. 
GIC, 55 Old Burnhamthorpe, Etobicoke. Ontario, Canada. 
M9C3J6. 



STOP antifreeze leaks amazing new additive. Inexpensive, 
not sold in auto parts stores. Information $5.00. Tom Toufar, 
Box 34. New Auburn. Wise. 54757 



SAVE MONEY! On gas and car expenses. 75 page book 
gives gas saving and maintainence tips, defensive driving 
ideas and more. Send $6 to. Schiller Enterprises, P.O. Box 
565, Ledyard. CT 06339. 

GET the Facts about Buying a Used Car. $200 SASE. 
Gilpin, P.O. Box 70538. Eugene. Oregon 97401 

SENSATIONAL DELUX SPRAY SET Adjust from fine to 
Power Jet Stream $10.95 plus $3.60 shipping. Sensational 
Gifts. 2015 E. Cougar, Las Vegas, Nev. 89123 

SAVE Money Increase Mileage 20-30+% Add Power, and 
Improve Engine Performance Extend Engine Life Eliminate 
Knocks, Pings. Write: MAI. Box 2171, Spokane. WA. 99204 

FARMERS Never Have A Flat Fill Them with Foam 
Rubber. Complete Information $10.95. SASE To: Lyle 
Rogers, Box 119, Calapatria, CA 92233 

SEIZED IN GOVERNMENT NARCOTICS RAIDS!! Automo- 
biles .. . Vans . . . Boats ... Furniture . . . Thousands other 
items Buy Dirt Cheap - Resell for Big Profitsl Free informa- 
tion: 216-453-3000, Ext. A8334 



AUTO SUPPLES & EQUPMEMT 



PARTS: Army Jeep and truck parts. Spare Parts & 
Equipment Co., P.O. Box 751. Lexington. Kentucky 40587- 
0751 

(Continued on next page) 
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ALTERNATOR Generator Rebuilding Book Price: 
Hedelund Engineering, Box 26044, Las Vegas, NV 89126 

BRITISH sportscar parts - Healey, Jaguar. MG Triumph. 
Catalog $7.00. Sports Classics, 512 Post Road Dept PM. 
Darien, CT 06820 (203) 655-8731 

SPEEDING TICKETS PAID with our radar detector. FREE 
Wholesale Brochure $1 (P&H). Westcoast, 121 Kadora. North 
Bend, Oregon 97459 

ELECTRONIC HEADLIGHT REMINDER Buzzes when car 
lights left on Simple Installation Guaranteed performance 
Retails $8.95 Information, quantity prices from: Alan Vale, 80 
Inverlochy Blvd., Thornhill. Ontario. L3T 4P3 Apt. 1407 

BOSCH platinum plugs $1 75 ea. Send $1.00 for full 
discount parts catalog B/L Distributors. Box 28171, 
Sarasota, FL 34231 

FIRE EXTINGUISHERS 
PURE HALON, Fast, Effective, Easy to use. Safe. Clean, Used 
by NASCAR, Compact, Fits in glove box. UL listed Send 
$19.95 PPD. Out Extinguishers, P.O Box 568, Cockeysville, 
MD 21030-0568 

BEAT RADAR CITATIONS in court. Book, terrific review in 
Car&Driver. shows tested methods only $11 PP. 
CEDARHILL, Box 2805(A). Fullerton, CA 92633 

MOTORCYCLES, MOTOTCSCOOTER5 & 
SUPPLIES 

GO K ARTS. Minibikes. Atv's Kits. Parts, Engines Lowest 
Prices Largest Selection. 80 Page Catalog $3.00. 
Refundable. Kart World, Dept. C, 1488 Mentor Ave.. 
Painesville. Ohio 44077 



: Kit - $49.00 Two, Three and Four wheel ATV's 
plus Engines and Parts. 1988 Wholesale Catalog with 20% to 
60% Discounts — $2.00 Karts & Kits, P.O Box 548, Closter. 
New Jersey 07624-0548 

AVIATION, HANG GUDNG 



1 Airplanes, Hang Gliders. Simplified publi- 
cations brochure $1.00 McCoy Aircraft. Suite 243. Box J. 
Manhattan Beach. CA 90266 

AIRCRAFT MECHANIC IN 1 YEARI Unique practical train- 
ing because our school is combined with our repair station. 
Classes starting January, March, June. September. DAKOTA 
AERO TECH, Hector Field, Fargo. ND 58102. 701-237-5305. 

HOBBY HELICOPTER. Choppy" Ultralight Single-Seat 
Helicopter. Simplified Construction — Motorcycle Engine. 
Brochure $3.00. Polynova. Dept. PM, Saint-Remi, Quebec. 
Canada J0L 2L0 

AIRBOATS — Hovercraft. Completed Models. Plans. Kits. 
Propellers, Engines, Supplies Catalog $3 00. Sportscraft. 
Box PM. Meeker. Oklahoma 74855 

ULTRA LIGHT AIRPLANES year round enjoyment five 
models, no license. Full details. Prices, specifications, 
equipment, supply sources & more. Safe & realistic. Catalog 
$10.00 David Chesbro. Box 4101, Peabody. MA 01960 

WICKS AIRCRAFT SUPPLY Homebuilders Catalog $5.00. 
Tubing, Composites, Hardware, 800-221-9425. 

PROPELLERS 

PROPELLERS - for Hovercraft, Ultralights, Homebuilts, 
Wind Generators. Information $2.00. Aerotec. Rt. 1 Box 
1025. Quintan, TX 75474. 214-447-2010 

AIRBOATS, Ultralights. Propellers. Informations $1.00. 
Askey Propeller. 951 5A Old Denton Hwy., Keller, Texas 
76248. (817) 431-3160. 



HOVERCRAFT Plans All Sizes. Catalog $1 .00. 
Hovercraft. Box 281, Cordova. Illinois 61242 

AERO-CAR Amazing Hovercraft built easily with ordinary 
tools. Lawnmower engine power. Carries one man plus. 



Complete construction plans and brochure. $10.95. 
Box 5118PM. Clinton, New Jersey 08809 



BARTLETT Flying Saucer Ultra-Light Hovercraft Featured 
In Documentary Film, "Force Beyond." Powered By Ordi- 
nary Lawn Mower Engine. Complete Plans $10.00 Send To: 
Herb Bartlett. P O Box 156M. Silverdale. WA 98383 

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1 00 
Lansing Aero-Marine, Box 27655, Lansing, Michigan 48909 

PICNIC TABLE: Stowaway Picnic Table is a clever one- 
piece design that folds like a scissor tor convenient storage 
Easy to build. (PC-1716-$5.95). Send order to: Popular 
Mechanics, P.O. Box 1014, Radio City Station, New York, NY 
10101 



CBS, RADIO & HAM EOUPMENT 

SCANNING Radios. Marine Radios HPR. Box 19224PM, 
Denver, CO 80219 

SCANNERS, CB's. Discounted, List: $1 25 R ADIOSALES 
3462 Oakland. Oshkosh, Wl 54901 



SECRET CB books, kits, parts, microphones, 
freq counters catalog $1. Selman Enterprises. POB 8189. 
Corpus Christi, TX 78468-8189. (512) 853-2935 

ELECTROMCS 

"EASY to make automatic electronic device keeps ani- 
mals away. Powerful timed supersonic on intrusion. Remote 
pulsed alert. Senser information. Schematic $5. Houghton, 
Box 439. Leggett. Texas 77350. 

BUGGED? WIRETAPPED? Find out fast! Countermea- 
sures equipment catalog $1. Capri Electronics. Box 589P. 
Bayfield. CO 81 122 



DETECTION - Surveillance, Debugging. Kits. Latest High- 
Tech Catalog $2 00 Detection Systems, 2515 E. Thomas, 16- 
864B, Phoenix, AZ 85016 



ATURE Electronics like James Bond. Catalog $2.00. 
F&P Enterprises. POB 51272, Palo Alto. Calif. 94303 

LASERS, from $89.95 Write: MWK Industries. 9852 Katella 
#340M, Anaheim, CA 92804 

ELECTRONIC Kits! Voice Disguisers! FM Bugs! Tele- 
phone Transmitters! Phone Snoops! More! Catalog $1 .00: 
XANDI Electronics. Box 25647, Dept. 28H. Tempe, AZ 85282. 

HARD-TO-FIND ELECTRONICS for private investigators 
and security professionals! Send 4 stamps for catalog Now! 
Hunterex, Box 12922. Winston-Salem, NC 27117. 



COMPUTERS & SOFTWARE 

FREE Computer: $1 ,000 + at home while learning. Com- 
plete Package $13.95. J. Lynch. 31849 Pacific Hwy. So. #121, 
Federal Way. WA 98003 

FREE IBM SOFTWARE 

NEWSLETTERS, tech help, more, 33,000 members. Send 
$10.00 for 1 year membership to: IBM Compatible Users 
Group. Box 29081 2. Ft. Lauderdale, FL 33329. 305-962-901 9. 
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FANTASTIC BARGAINS in Software for IBM COMPATI- 
BLES, APPLE, COMMODORE. Send $2.00 for sample disk 
and catalog, refunded with order. Computer Companion. 
45532 Fig. Room 105. Lancaster. CA 93534 

SATELLITE -TV 

FREE CATALOG - Systems. Upgrades, SAVE $$$$ Hous- 
ton. Uniden Chaparral. Etc. SKYVISION, 2017 Collegeway, 
Fergus Falls. MN 56537 - 218-739-5231 



ETC. 



"SCRAMBLE FACTS" Call 718-343*130 to hear a 3 
minute weekly program on the latest developments in the 
satellite industry. 

THOUSANDS OF OLDIES! Hard-to-find 45 rpm hit records 
from the last 40 years including pop, country, rock and soul. 
Send $2.00 for catalog to: American Pie, P.O. Box 66455. 
Dept. PM, Los Angeles, CA 90066 

TV, VIDEOS & VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 

AUTHORIZATION. 

CABLE TV CONVERTERS. Scientific Atlanta. Jerrold, Oak, 
Zenith. Hamlin. Many others. "NEW" VIDEO HOPPER "The 
Copy Killer". Visa, M/C & Amex. 1-800-826-7623. B&B Inc., 
4030 Beau-D-Rue Dr., Eagan. MN 55122. 

CABLE TV Converters. Filters for beeping any channel. 1- 
313-979-8356. 

T.V. Tunable Notch Filters. Brochure $1.00 O.K. Video, 
Box 63/6025, Margate. FL 33063. 1-(305)-752-9202 

CABLE TV CONVERTERS We sell only the best low prices, 
we ship COD. $2.00 for catalog. Ace Products, P.O. Box 582. 
Dept. M. Saco, ME 04072. (207) 967-0726 



MAKE Money With Your Video Camera! Free 
Controltrack, Dept. PM-9. Box 647. Hays. KS 67601 



CABLE T.V. PRODUCTS - We REPAIR, TRADE, Buy and 

Sell. Call Sat Serv 1-612-541-4883 



CABLE TV DESCR AMBLERS, converters, filters, and 
more. FREE 14 page catalog. TW Cable, 12062 S.W. 117 
Court, Suite 126, Miami, FL 33186. 800-442-9333 

BEATLES CONCERTS on VIDEOTAPE Shea Stadium, 
Tokyo, Washington, Magical Mystery Tour $10.00 each all 
four $30.00 plus $2.50 shipping. VIDEO WAREHOUSE, Box 
1181. Neptune. NJ 07753. 1-800-237-3064 

CABLE TV Descrambiers Con vurtors Year Warranty. Cat- 
alog $2.00 (refundable). Lee Electronics. 527 Third Ave., 
Suite 228PM, New York, N Y. 10016. Information (212) 683- 
3544; Orders only 1-800*22-1101. 

CABLE TV CONVERTERS, Remotes, Kits. Accessories - 
FREE CATALOG - ARIZONA VIDEO, 7739 E. Broadway. 

#108. Tucson, Arizona. 85710. (602) 323-3330. 



VIDEOC YPHER SATELLITE DE SCRAMBLER Schematics 
(Complete Set Audio and Video) Parts List. Much More 
$14.95. The Stage Door Video. P.O. Box 576. Burnsville. NC 
28714 

NOW 45* VIDEO MOVIES!! No membership fee. No daily 
charge. Thousands of titles available. Application/catalog 
$3.00 refundable. J&J Video Co.. 78 Mitchell. Dept. VCR3. 
Providence, Rl 02907 



BUILD YOUR OWN - Travel Trailer - Fifth Wheeler 
Motorhome - Camper - Pickup Cover - Plans - Patterns - Kits - 
Catalog $1 - Glen-L R-V's. 9152PM I 
Bellflower. CA 90706. 



172 TRAILER PLANS Motorcycle, Utility. Car. Construe- 
tion-Strong. Streamlined, good looking, easily built. Catalog 
$4.00 (Refundable). Tag-Along. Box 15107. Salem, OR 97309 

TRAEJER BARTS 

TRAILER Parts Many Hard To Find Parts 52 Page Catalog 
$2.00. Dyers Trailers. 1686 Auburn Rd.. Rochester, Michigan 
48063. 



KJTS 



BOAT KITS - PLANS - PATTERNS - Plywood - Wood/ 
Epoxy - Fiberglass - Steel - Aluminum - WORLD'S LARGEST 
COMPLETE LINE - 8770' Sailboats - Powerboats - Cruisers - 
Sport boats - Houseboats - Hydroplanes - Tunnelhulls - 
Runabouts - Duckboats - Canoes - Kayaks - Dories - Prams - 
Multihulls - CATALOG $3.00 (Airmail $5.00) includes 
International Catalog and Supplies Catalog (Epoxies 
Fiberglass-Flotation Foam i-BOOK "Amateur Boatbuilding". 
$6.00 - CLARKCRAFT, 16-P Aqualane. Tonawanda. NY 
14150 

BOAT PLANS - PATTERNS - KITS - Hundreds of designs - 
7755' - Sailboats - Powerboats - Sportfishers - Houseboats - 
Duckboats - Bass boats - Canoes - Kayaks - 
- Dories - Boatrailers - Simple construction - 
Proven instructions - Tremendous savings! Gigantic 160- 
page CATALOG $3.00 ($4.00 Airmail) - Includes Free "Boat- 
building Supplies" catalog - Fiberglass - Fastenings - Glues - 
Books. Revolutionary "Poxygrip/Poxyshield" manual $2.00. 
GLEN-L, 9152 Rosecrans. Box 1804MP, Bellflower, CA 
90706 

EVMRUDES - NEW 1987 Bargains - Top Brands ... all 
sizes . . . $2.00 handling . . Scott McCulloch parts . . . 
Elect ra Marine, 610 Merrick Road, Lyn brook. New York 
11563 



AIRBOAT PLANS, PROPELLERS, PARTS. New 18 page 


info $1.00. RMA, POB 84 7 E .Morgan. L 


IT 84050 


buying BUILDING a boat? All pie 


asure boats require 


state and federal regulations. Free <* 


Jtaits. GarciCo.. Box 







BIGGER, More Powerful Muscles - faster!! Free Booklet! 
Universal. Box 6694A. Detroit, Michigan 48240 

KUNG-FU Free Lessons. Send $1 .00 for Postage. McLisa, 
Box 1755, Dept. PM88I. Honolulu. Hawaii 96806 



MUSCLES Awesome Bulk-Stre 


ngth Fast! Free Details. 


Triad. Box 12344S. Raleigh, NC 2 


'605 




FREE Sinker Mold Catalog ov< 


ir 100 molds 25 shapes. 


Carmen's. Box 220PM. West New! 


on, PA 15089 
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PHASE converter, make your own Run any three phase 
equipment. Simple, inexpensive conversion. Complete 
plans$15.00. into available812-676-2171 Western. P.O. Box 
48. Spencer. IN 47460 

SCREWDRIVING BITS, "Worlds Greatest Selection". 
Shockey s. 5841 Longford. Dayton, Ohio, 45424-2940 

LATHE OWNERS, Quick Change Tool Post. Starting at 
$59.00. Plans $15.00 KRF. Box 783A, St Joseph, Ml 49085 
616-429-7050 

LUMBERJACK chain saw sawmills- power-feed Brown 
Engineering, Box 40, West Point, CA 95255 



GERMAN Lathe 5"x12" High accuracy Write: C&R 
Industrial, 5550 Cerritos #F, Cypress, CA 90630. (714) 995- 
8665 

BANOSAW or circular dimension sawmill 5-25 H.P. parts 
or kits available, build $1500 Literature $3. Plans $25. Sado 
Constructors. 79 Forbes St.. East Hartford. Ct 06108 



ENERGY SAVING 



FREE ENERGY) Fuel-less Motors and Generators' Amaz- 
ing Principles and Details H&A, R2EP. Bowling Green, MO 
63334 

35 INEXPENSIVE MONEY SAVING ENERGY-RELATED 
HOME PROJECTS. Secret Graphs 50 page Booklet, $5 50 
Advance Books. Box 851176. Mobile. Al 36685 



PLANS, BLUEPRINTS, PROJECTS 

WATERFALL birdbath — Fantastic Garden/Landscap- 
ing Accessory. Easy-To-Follow Detailed Instructions - $4.00. 
Northwoods. Rt4 - Box 4347. Grayling. Ml 49738. 

EARLY AMERICAN PLANTSTAND Build your own with 
easy to follow prints and assembly inductions Send $8.75 
to; RRD Enterprises, Box 123P, Dalton, Ohio 44618 

BUILD an ELECTRIC ALUMINUM CANCRUSHER. Crush- 
es 60 cans per minute. Plans $9.95. Onroad Distributors, Box 
22549. Robbinsdale. MN 55422. 

LASERS: Plans for 5 Plasma Lasers $10: LAZEX. 35 
Winslow Av . Somerville. MA 02144 



MESSY GARAGE? Book gives detailed steps to a beauti- 
ful garage $4.95 plus $2.00 shipping. Money back guaran- 
tee Watson Publishing Company. P.O. Box 270483, San 
Diego, CA 92128 



LEARN HOW TO FIBERGLASS. Easy Techniques for 
Repairs, Construction, Boats. Autos, Home. Order Direct 
Save 50%. Send $24.95 for 110 Min. Video & L 
Educational Videos Ltd., 10 Progress Ave.. 
03062. (603) 886-4705. Visa/Mastercard 



PLASTICS 



SURPLUS SOLAR CELLS, 

tion Catalog $2— Refundable Applied 
2773. Staunton, VA 24401 



Huge selec- 
Box 



SOLAR, HYDRO-ELECTRIC, WIND POWER equipment 
CATALOG. $3 .00, U.S. $6 00 foreign, WESCO, Box 936, 
Redway. CA 95560 

NEW, easier way to go solar! Send SASE to: AirAge 
Industries, Box 290430, Tampa. FL 33687 

COMPLETE Solar Electric Generator (Photovoltaic) Cata- 
log Includes RV, Cabin, Home Kits, Solar Powered Walk- 
lites. Streetlights. Flashlights, etc. $3 00. SOLAR SURVIVOR 
SHOP. 323 South McComas St.. Wichita, Kansas 67213. 316- 
942-2456 



CASTOLITE Liquid Plastics. Crystal clear, colors. For 
casting, embedding, coating, fiberglassing. repairing and 
reproducing with our Mold Making Supplies. Catalog $2.00. 
CASTOLITE, Dept. 881VPM, Box 391, Woodstock, II 60098. 



do m 



BELT BUCKLES for coins or stones, specialty buckles, 
jewelry mountings, cut stones, clock works. Wholesale 
catalog 25c. Eloxite Corp.. 806'? 10th Street. Wheatland, 
Wyoming 82201 

RADON TEST KIT. Everything needed to test your home 
for radon. Send $18.00 to: Radon Protection Services. Dept. 
R. P.O. Box 158. Hummelstown, PA 17036 



FISHING, TACKLE, LURES 

(Continued from preceding page) 

FAMOUS FISHERMAN REVEALS SECRETS Fish Sense 
a great book explains in detail those time old secrets proven 
over and over. For most fish. Only $9.95 + $1 S&H Pacific 
Books. 2554 Lincoln Blvd.. Suite 1018-B. Marina Del Rey, 
California 90291 



GUNS, DECOYS, HUNTING 



HUNTERS and Trappers Free 104 Page Supply Catalog 
Southeastern Outdoor Supplies, R-3 Dept-PM. Bassett. VA 
24055 



BEEMAN SUPER POWER ADULT AIRGUNS, Fine Fire- 
arms. Magnum Slingshot. Guaranteed best prices for very 
finest. Unexcelled power yes. but more importantly: un- 
equalled accuracy, trigger action, durability, ownership 
pride, largest U.S. sales. $1 Lifetime Repair Policy. Mention 
code PMC for Free Airgun Guide/Firearm Information. Add 
$1 for last mail. Beeman, 3440-PMC Airway. Santa Rosa, CA 
95403. (707)578-7900 (24 hours). 



ENQNES, MOTORS 



BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND NON-POWER OUT- 
DOOR EQUIPMENT. Parts for Small Engines, Lawn and 
Garden Equipment, Chainsaws, Karts, Minibikes, More. 
Includes Service Manuals. Specialty Tools, Accessories. 
Send $4 00 Sav-On-Parts, P.O. Box 45231. Dept. P, 
Somerville. MA 02145 



SMALL ENGINE TROUBLESHOOTING GUIDE Send $7.95 
to: Ezion Enterprises, P.O. 8ox 891. Fremont. OH 43420 



WANTED - DETROIT DIESEL 149 INJECTOR CORES. Call 
Pops Hunter. (800) 321-4234 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog $1.00 (Refundable). Camelot. Dept 44, Box 
65, Bristol, Wisconsin 53104 



POWER Tools At Discount Prices. Makita. Bosch. Freud. 
Free Catalog. Beaver Tool & Supply. P.O. Box 8047. Green 
Bay, 54308 



REPLACEMENT HARDWOOD TOOL HANDLES High 
quality, low cost! Send $2.00 (refundable) Ozark Handle 
Catalog, Box 390M, Eureka Springs, AR 72632 



FLASHLIGHT Screwdriver features its own light focused 
directly on your work area 3 slot heads, 1 phillips, 1 hole 
punch. Batteries not included. $6.95 + $2.40 P+H Ind. 
residents add sales tax. Treasure House. 1425 Wall St.. 
South Bend. IN 46615-1137 Satisfaction Guaranteed 



UPHOLSTERY SEWMG MACHMES 



UPHOLSTERY Sewing Machines with Walking Feet Com- 
plete ready to use-only $570 00 Thompson Model PW201 - 
AVAILABLE FROM YOUR LOCAL DEALER, or order direct 
(Master Charge-Visa) Datho Mfg. Inc., P.O Box 12110, 
Lubbock, Texas 79452-Phone: (806) 744-6774 



MACHNERY, TOOLS & SUPPLES 



4" METAL Cutting Lathe $109.80. Taig, 15048 Proctor, 
Industry. CA 91746 



METALWORKING FLUID for all types machining/grinding, 
increases belt/disc life up to 20 times. Long lasting, safe. 4oz 
$4.95+1.00 s&h MC/Visa. Cut-N-Clean Products Inc., Rt. 1 
Box 516. Dadeville, AL 36853. (205) 825-6809. 



BEST Prices. Woodworkers Machinery Catalog. Free. 
McKilllgan. PMC88. Johnson City, N.Y. 13790 



SMALL FOUNDRY Furnaces. Supplies Free literature 
Pyramid Products, 3736 South 7th Avenue, Phoenix, Arizona 
85041 



LATHES, Mills, Tools. New catalog $1 .00. Blue Ridge. Box 
536V. Hurricane. WV 25526 304-562-3538. 



LATHES - INDUSTRIAL/HOBBY FROM $325.00, METALS, 
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS 
33rd YEAR. 210O-O SELMA RD„ SPRINGFIELD, OHIO 
45505. 1-513-322-8562. 



STEEL, Aluminum. Brass— Sheet, Bar. Shop Supplies, 
Plans. Write: CEI, RR1. Box 163, Cameron, IL 61423. 



BANDSAW BLADES, Any Size. Free literature. King Saw. 
6541 Tidewater Drive, Norfolk, Virginia 23509 



TUBING square and rectangular steel l*T X Vs" to 2" X 2"-1 " 
X 2" to XW X 3". list and prices. Structube, Dept A 8498 
Brecksville Rd . Brecksville, OH 44141 



HOME CRAFTSMAN 



STEAM ENGINE KITS Power models at savings to you! 
Send $1 00 for literature P.M. Research Inc.. Dept 7 RD #2 
Box 29. Wellsville. NY 14895 



MAKE WOODEN TOYS, whirligigs, doll houses, clocks, 
music boxes, weather instruments, crafts, furniture with our 



Michigan 48820 



FAVORITE WOOD TOYS, Patterns. Parts. Wheels, Catalog 
$1.00. Toys and Joys. Box 628M. Lynden. Wash 98264 



CONVERT ordinary milk into real plastic. Many possible 
uses Formula and instructions. Send $1 00 and stamp to: R. 
G , P.O. Box 3204. Ridgewood, N.Y. 11386 



HOME Appliance repair manual. Includes plumbing and 
AC. Easy to read. One repair pays for book. 30 day 
guarantee Send $12 95 to: Animas Service Co.. 14100 
Thermal Dr, #1724, Austin. Texas 78728 



4,321 Catalogs Listed Sources for Anything! $5.00 
Directory. Box 9242N. Atlanta. Georgia 30314 



FULL-SIZE PROFESSIONAL PLANS - Catalog $2.00. Over 
200 professionally designed plans for building furniture 
Traditional. Early American. Furniture Designs. Inc.. CP-88 
1827 Elmdale Ave , Glenview. IL 60025 

CEDAR DECK PLANTERS, 3 sizes. Plans $4.00. Huntley. 
Box 204, Whiting. Iowa 51063 

COUNTRY WOODCRAFTS - 50 Selected Patterns, $5.00 
William Pitts, Box 18130, Spartanburg, S C. 29318 

CAPTAIN'S BED. Great for a child's room! Build this 
economical 3-piece unit w/a dresser, desk and bed. The bed 
is surrounded by guardrails and fits securely atop the 4- 
drawer dresser and desk. Also contains shelves for books 
and plenty of space for doing homework, reading and 
writing. PC-1850— $6 95 Order plans from Popular Mechan- 
ics. Box 1014. Radio City Station, New York. NY 10101 



AMAZED WOODWORKERS NOW MAKE $250 DAILY 

Making simple childs item Details 12 Photos $3.00. Deducta- 
ble. Woodworkers, 10 Commerce Drive, Mooresville, Ind 
46158 



CENTRAL VACUUM SYSTEMS Install Your Own clear 
illustrated instructions, brochures, parts list. $7.00 WBS, 19 
Harbor Ave. Nashua. NH 03060 

PROJECTION TV . . Convert your TV to project 7 foot 
picture . . . Easy! Results comparable to $2,500 projectors 
. . PLANS AND r LENS $24 95 . . . Professional Systems 
available . Illustrated Catalog Free MACROCOMA 
15BA Main Street, Washington Crossing, Pennsylvania 
18977 . Creditcard Orders 24HRS. (215) 736-3979. 

PLAN For Home Security System Meno Studio, 110 
Rathburn Road, Islington, Ontario, Canada M9A 1R7 

SELF POWERED MAGNET MOTOR. Scale it up, power a 
generator Complete plans and instructions Patented, not 
on the market $10 00 to: Motor. P.O. Box 34088, Bartlett, TN 
38184. 

SAVE THOUSANDS OF DOLLARS on your home or 
business mortgage Let a retired real estate broker and 
investor show you how Free details B & B Products, Box 39 
A, Madrid, N.Y. 13660 

(Continued on next page) 
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plans, parts, kits, books, supplies - Catalog $1.00- (614) 484- 
4363 - Cherry Tree Toys. Belmont. Ohio 43718-0369 



LAWN/GARDEN ORNAMENTS' Create decorative yard 
animals, birds, butterflies, whirligigs, signs . . . more! Over 
100 patterns Plus woodcraft catalog $7.00. Satisfaction 
Guaranteed! Accents (GP-98). Box 7387. Gonic. NH 03867 



WOODCRAFT PATTERNS, Windmills, Wishing Wells. Bird 
Houses, Feeders. Flying Duck, Pheasant, Outdoor Planters, 
Catalog $1.00. Craflers. 11840 US 27 North. DeWitt. 



ELECTROPLATING. Complete Textbook Electroplate 
Metallics/Nonmetallics. $11.95 Details Free. Tropix. Palm 
Bay, FL 32906-0095 



INSTALL YOUR OWN IN GROUND SWIMMING POOL for 

as low as $1 ,695.00. Cheswick Pools, Rt. #28. Cheswick. PA 
15024. 412-274-6400 



ARROWHEAD Making. Inexpensive Hobby. Information 
$1 00 Commons Crafts. Box 5012-M. Central Point, OR 
97502 



(Continued from preceding page) 



FIX YOUR OWN G E or Hotpoint Washer. 100-page, 
picture-illustrated manual makes it easy. $6.95 plus $1.00 
shipping. A-Line Services. 212 Main, Lucedale. MS 39452 

CORRECT HOME ELECTRICAL PROBLEMS before call- 
ing service man. Send $4.50 + 50e postage for easy to 
understand booklet. M. Dodge. Box 66126Tucson, AZ 85725 

PERMA-CHINK Log Home Sealant is an elastomeric latex 
chinking specifically designed to seal and insulate all types 
of log homes. Ideal for new or existing structures. Safe - easy 
to use, clean with soap and water. For more information 
contact Perma-Chink Systems, Dept. PM98, 17455 N.E. 67th 
Court, Redmond. WA 96052 (206) 865-6050. 

102 Scientifically Tested And Copyrighted Formulas For 
Home/Auto Use. $2.00 List. Unique Distributing, 3401 Airport 
Freeway Ste 106PM, Irving, Texas 75062. 

ARTS. CRAFTS, SUPPLES 



CLOCK WORKS. Wood clock blanks, rockhound sup- 
ies. belt buckles, cut stones, etc. Wholesale catalog 25c 
oxite Corp.. 806Vs 10th Street. Wheatland, Wyoming 82201 



COLLECTIBLE Art. Birds. Dogs, Duck Stamps & Prints. 
Catalog: $1.00. Depot, Dept. PM-005, Sullivan, IL 61951. 

STAINED GLASS SUPPLIES: EXCITING SUPER 
C AT ALOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 509 E. 
SECOND, BOSTON, MA 02127. 



I In Stained Glass." $1.00. Whittemore. 
Box 2065T. Hanover, Mass. 02339 

QUARTZ CLOCK MOVEMENTS— digitals $1.50, epoxy 
resin $7.50, foil prints .95*. music movements $1 .40, com- 
plete clock kits $6.50. components, plans— much more! 64 
page wholesale catalog $3.00 (credited). Steebar, P.O. Box 
463P, Andover. NJ 07821-0463. 

CARTOOfJNG, COMMERCIAL ARTS, 
SIGN RftJNTBMG 

CARTOON for Fun and Money!!! Free Booklet!!! Cartoons. 
Box 40614A, Detroit, Michigan 46240 

LEARN Sign Painting, Pin Striping. Free Catalog. 
Kaufmann Company. Centertown, Missouri 65023 

FREE Lessons/Books Sign Painting. Pinstriping. 
Nutwood, 3940C W. Pine. St. Louis. MO 63108 

SIGN PAINTING TRAINING COURSE Video Vol One Basic 
Lettering Techniques. Vol II Lettering Signs. Free Brush with 
both Volumes $42.95 each. CSL. 513 Hawthorne. Fort 



Box 31 OP. Eclectic. AL 36024 

WORKING Steam Models. Kits Assembled. New Stunning 
34 Page Full-Color Catalog $4.95 Refundable. Over 100 
Models. Tractors, Trains. Cars. Stationary Engines. Marine 
Engines, Accessories and Parts. Large Discounts! Diamond 
Enterprises. Dept. PM8. Box 537. Alexandria Bay. NY 13607. 
613-475-1771. 



FREE CATALOG: Ventriloquism, Magic, Clowning, Pup- 
petry, Ballooning! Supplies, Instruction. Entertain Success- 
fully, Profitably! Maher. Box 420-PM, Littleton, Colorado 
80160. 

FREEI World's Leading Novelty Catalog. 1600 Jokes, 
Tricks, Science, Sports, Hobbies. Johnson-Smith. F-01. 
Bradenton. Fla. 34203-3796 

LARGE Magic Catalog. Send $3.00. Refundable with first 
order. Winkler's Warehouse of Wonders, 24S Doyle Road. 
Oakdale, CT 06370 

HOBBIES & COLLfci i iONS 

PLASTIC Model Airplane Kits Catalog $1.00. Laura 
Kitagawa, 1287 Dorner Drive. Monterey Park. CA 91754 

NAZI & Historical Military Collectibles. FREE catalog. 
HMA. Box 1806 PS, Lafayette. CA 94549. 

MILITARY Medals Catalogue $1.00. Subscription Yearly 
$6.00. Vernon. Box 1387PM. N. Baldwin. NY 11510. 



FLAGS - U.S., State. Confederate. Foreign. Historic. Cus- 
tom. Catalog SI. Broward Flag. P.O. Box 8593 - PM. 
Asheville. N.C. 28814 



CUSTOM 

Free Catalog/Quotes. Rush Sketch. Stadri. 61 P Jane. N Y C. 
10014. (212) 929-2293 



FREE List to Serious Collectors. 30.000 Indian Artifacts. 
Pots, Spears, Axes, Slate, Beadwork Caddo Trading, Box 
669, Murfreesboro, AR 71958 

INDIAN Relics List 50e. Indentification Guide Book $1 1 .44. 
Arrowhead Samples $20.00. Secrists. Deerfield, MO 64741 

MMJTARY ■MSKWA.ETC. 

U.S. MILITARY INSIGNIA Large Catalog. $2 00 Saunders, 
Box 3133PM, Naples, FL 33939-3133 

STAMP COLLECTING 

50 YEARS Old fifteen different United States, over fifty 
years old-25c with approvals. Jaxon. Box C11-P. New 
Rochelle. New York 10804 



E Gift With First Purchase. U.S. Approvals And Want 
List Service. 20» for Handling. The Stamp Boutique, P.O. 
Box 456. Madison. N J. 07940 

FREEI Big Catalog - New edition listing thousands of 
bargains on U.S. and B.N.A. stamps, packets albums, and 
accessories. Also fine stamps on approval. Buy only what 
you like. Retum balance promptly! Jamestown Stamp 
Company. Dept. E98PM Jamestown, NY 14701. 

COLORFUL JAMAICA PACKET only 1 0e. Bargain approv- 
als. King, Box 101, Smithfield, Pennsylvania 15478 



$1.00 from first approvals. Bradley. Box 425. 
Midlothian. VA 23113. 

LIQUIDATING Tremendous Old Accumulation. Bargain 
Lists Free Alatalo, Maynard. MA 01754 

FREE 25 World Wide Stamps Plus Free Catalogue With 
Over 2.000.000 Stamps. No Approvals. Jefferies, 3480 
Middlebelt, West Bloomfield. Ml 48033 

50 DIFFERENT Old U.S. between 1861 and 1939 - $1 .00. Ed 



OLD U.S. stamps on approval. Sherman, Box 15355E, 
, PA 19111 



FREEI Surprise Collection with approvals. Gould. Box 
750128, Petaluma, CA 94975 

ONE! Two! Three! Cent Stamp Approvals. Regardless 
Catalog. Kloster, 4164 52nd St., San Diego, CA 92105 

BARGAIN 1 00 World-wide Stamps 25c. Quality Approvals. 
R. Parker, Box 143, West Brookfield, MA 01585 

FREE 50 Canadian stamps with approval request. Briner's, 
P.O. Box 531, San Mateo, California 94401 



: U.S. Mint pictorial set complete. Mint approvals 
included. Hildebrand. Box 4867. Santa Clara. California 
95054 

WORLD Wide Stamps mounted in books on approval 2c 
and up. TRUST STAMP COMPANY, P.O. Box 100-P, 
Jamaica, N.Y. 11435 

1,000 MIXED U.S. $3.00 Approval's, Albums, Accessories, 
Supplies. Shirley Patterson, Dept. 101, Box 29307, Dallas. 
Tex 



1 42 POPULAR MECHANICS 



1000 Stamps $2.95! Guaranteed worth over $30 at 
dard catalog prices! Money back if not delighta 
Kenmore, OT-098, Milford, NH 03055 

BEGINNERS, valuable Canada. 100 different $2.00. 
Valleau, 11646 Summit Crescent, Delta. B.C. Canada V4E 
2Z5. 

MUCH below catalog. British Commonwealth, Europe. 
Bode, Box 145W. Willowdale. Ont. M2N 5S8 

FREE Illustrated Catalog: U.S. Discount Accessories, 
more! Global, Box 7429-P3. Olympia, WA 98507 

U.S.! Early Issues! $2.00. F.M.C.N, 513 Fairview, 
NJ 07657 



1,023 WORLDWIDE POSTAGE STAMPS ONLY $3,001 All 

Different! All Genuine! Value-packed collection to introduce 
you to our special offers, collector's catalog, and approval 
service. Other exciting stamps included. Buy any or none, 
retum balance. Wilton Stamp Co., Dept. 39AI, Box 850- 
PMAH, Wilton, NH 03086 

U.S. 6 Commemorative plate blocks, or 30 commemora- 
tives or 200 different used commemoratives, $1.00 each! 
Approvals. Gordon Davison. Contoocook, t 



N.Y. 14092. 

100 Used American And British Commonwealth Com- 
memoratives And Pictorials. $1.00 With Quality Approvals. 
SSS, Box 208, Wales, Wl 53183 



' + 100 Different United States, 50e 
with approvals. Luray, P.O. Box 7088, Silver Spring, MD 
20907 

ISRAEL 1 5 Different 1 0c Approvals. Sam Chazen . Box 666, 
Delray Beach, Florida 33444 



- Worldwide stamo oacket ADorovals White Box 
24166-AE, Indianapolis, IN 46224 

SPECTACULAR! 300 Breathtaking Stamps from 25 Coun- 
tries. Only $1 .00 with latest bargains and sensational approv- 
als. StampsPlus+, D-M18. Box 982F, Toronto, Canada M4Y 
2N9 

12 OLD Canadian stamps. Only $1.00! Approvals. 
Quebephil. Box 68, SKJerome, Canada J7Z 5T7. 

CCMNS, TOKENS. CURRENCY 

U.S. PROOF SETS: 1968S, 1969S, 1971S. 1972S, 1973S. 
1974S, 1975S, 1976S, 1977S, 1978S, $10.00 Each. All Ten 
Sets $95.00 Postpaid. Poth Enterprises, Box 505, Dept. 
14PM, Long Valley. NJ 07853 

PHOTOS & PHOTO SUPPLIES 

FREE KODAK FILM OFFER 
250 rolls of KODAK Film any Size or Exposure. FREE 
Details. Write: JC Enterprises, P.O. Box 370938, Dept. PM-9. 
El Paso, Texas 79937 



POEMS, Songs Wanted. Free 
Broadway Music Productions. Box 7438PM. Sarasota. FL 
33578 

MUSIC ■SISTRUCTIONS & ■VSTRUMENTS 

ACCORDIONS, NEW, USED, Electric, electronic Concerti- 
nas, Button Boxes. Hohners. We buy. Sell. Trade. Exchange. 
Credit Cards accepted. Call, Write for brochures. 
CASTIGLIONE ACCORDION, 12644 E. 7 Mile, Detroit, Ml 
48205. 313-527-1595/1-800-325-1832 

AUTHENTIC piano lessons from teacher to you. Tapes and 
music book. Proven method. Periwinkel's, 2005 Palo Verde 
Avenue. Ste. 315, Long Beach, CA 90815. 

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair. 
Catalog of "How-To" books. $2.00 (refundable). Vestal 
Press, Vestal 11, New York 13650. 

INTERNATIONAL VIOLIN COMPANY, Catalog for instru- 
ment makers, repairers. Imported tonewood. tools, var- 
nishes, parts, accessories, strings, cases. European in- 
struments, bows. Assemble yourself violin and guitar kits. 
Catalog $1.00 includes 10% discount certificate. Dept. 
II, 4026 W. Belvedere Ave., Baltimore. Md. 21215. 

VIOLIN, GUITAR, etc., making materials, accessories, 
books. Catalog, $1.00. International Luthiers Supply. Box 
580397, Tulsa, OK 74158 

ACCORDION Top Brands. Cordovox, Buy Direct Tremen- 
dous Discounts. Trades accepted. Free brochure. PM, 
Accordion-O-Rama, 16 West 19th Street, New York. NY 
10011. Phone 212-675-9089. 



GENIUS 1-2-31 State-of-the-art Brainbuilding Techniques! 
Free information. Advanced 
12810-LAB2. Jackson. MS 39236 

LIVE LONGER Report tells how to feel healthier, slow 
aging process $3.00. J. L. Brown, 1401 Chestnut Avenue, 
Haddon Hts.. NJ 08035 
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r of Self-Improvement Books. Enrich your 
life! The Storehouse. 1075 Spacepark Way #263. Mountain 
View. CA 94043 



EDUCATION & ■NSTRUCTIONS 



Landscaping At Home. Free 
Schools, Dept. A-345. 2251 
California 90064. 



booklet. Lifetime 
Avenue, Los 



L EARN Clock Repair, Enjoyable, lucrative. Free Details. 
School of Clock Repair, 6313 ComeAbout Way, Rm. M, 
Awendaw, SC 29429 

EXTENSION And Post-Graduate Awards in Philosophy, 
Art, Science, Botanic, Medicine, Homeopathy. Radionics, 
and others. 30 subjects Curricular free (airmail $1 .00 refund- 
able). Registrar. Sussex College of Technology. Highfield, 
Danehill, Sussex, England. 

RADIESTHESIA, Radionics and Dowsing, Books, Courses 
and Equipment. Electronic Homoeopathy Equipment. Illus- 
trated 76 Page catalogue Free (air mail 3 dollars) Established 
over 40 years. Bruce Copen Laboratories, Highfield, 
Danehill, Sussex. England RH17 7EX. TeH»25-790214. Fax 
0825-790097 Telex 95246. 

PIANO TUNING PAYS - Piano tuning - Electronic organ 
servicing. Learned easily at home. Free booklet. Niles Bryant 
School, P.O. Box 20153, Sacramento, CA 95820 

UNIVERSITY DEGREES By Mail. Accredited Bachelors. 
Masters, PhD's. Free Facts Revealed. Careers-PM9, Box 
470886, Tulsa, OK 74147 

PARALEGAL GRADED CURRICULUM. Approved in- 
depth training by correspondence. BLACKSTONE 
SCHOOL OF LAW: 100 years of legal training. Write for free 
catalog. P.O. Box 790906, Dept. PM, Dallas. Texas 75379 

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly 
payments. Information free. Our 90th year. Call 1-800-228- 
5600 or write American School, Dept. #345. 850 E. 58th St., 
Chicago. II. 80637 



LOCKSMITHING, Universal School of 
Correspondence and Shop Training. Box 214652PM, 
Sacramento, CA 95821 

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal. 
Accredited Attorney Instruction. Home Study. FREE CATA- 
LOG. Southern Career Institute, Drawer 98PM-2158, Boca 
Raton, FL 33427. (305) 368-2522 



1988 CAREER GUIDE. Earn more money with 
Proven Correspondence Diploma Courses. 
Institute, 263A Adelaide Street, West Toronto, 
M5H1Y3 



SUPER-INTELLIGENCE! Amazing results guaranteed! 
Info. EDEMP, Box 1462, Glendora, CA 91740 

BECOME A PROFESSIONAL REAL ESTATE APPRAISER 
OR PROPERTY MANAGER. Correspondence or classes. 



DETECTIVE Home Study Course. Free lapel pin, < 
cate. great future. Professional Investigator School. Dept. 
CP, P.O. Box 41256. Los Angeles. CA 90041 

GET COLLEGE FINANCING GRANTS SAT ACT Prepara- 
tion, Rush $2.00 refundable. Academic Assistance Center, 
536 Summer Street, Paterson, N.J. 07501 

Skills 



BELL'S BUILDING MAINTENANCE SCHOOL, 11184 
Antioch, Suite-323, Overland Park, Kansas 66210 

SMALL CLAIMS PARALEGAL CONSULTING. Salutary lu- 
crative self-employment opportunity! Attorney's complete 
instructional handbook - $10.00. Money back guarantee. 
National Paralegals, Box 1773, Englewood, CO 80150 

FULLY APPROVED UNIVERSITY DEGREESIt Economical 
home study for Bachelor's, Masters, Ph.D.. FULL AP- 
PROVED by California State Department of Education. 
Prestigious faculty counsels for independent study and life 
experience credits (5,100 enrolled students, 500 faculty). 
FREE INFORMATION— Richard Crews. M.D. (Harvard), Pres- 
ident, Columbia Pacific University, Department 2E89, 1415 
Third Street. San Rafael, CA 94901 . Toll Free: (800) 227-01 1 9; 
: (800) 552-5522; or (415) 459-1650. 



LEARN NEON. The American School of NEON. 212 Third 
Avenue North, Minneapolis, MN 55401. (612) 338-5045 



i Training Home Study Write: Lion 
Investigation Academy, 3161 Shakespeare Rd„ 
PA 18017. (215) { 



EMPLOYMENT INFORMATION 

JOBS! All occupations! All states now hiring. Information 
$5.00. Nationwide Employment, Box 507, Central, IN 47110. 

AUSTRALIAN OPPORTUNITIES! Information On Country, 
Emigration, Employment. $4.00. Mascor-A, Box 7367, Silver 
Spring, MD 20907. 



, TUGS, SHIPS, RIVER BOATS, OIL- 
rttua. women-Men. worx mown-nome montn. uoa + 
Overseas. Information $3.00. Marine Employment. Box 207. 
Central, IN 47110 

GET Jobs Easier! Secrets $2.00. Major, Box 66052, Seattle, 
WA 98166 



HELP WANTED 

BE ON T.V. Many needed for commercials. Casting into. 
(1) 805-687-6000 Ext. TV-20024 

GOVERNMENT JOBS. $16,040 - $59,230/yr. Now Hiring. 
Your Area. 805*67-6000 Ext. R-20024 for current Federal 
list 

AUSTRALIA WANTS YOUI Big Pay! Transportation! 
Newest Employment Handbook— $2.00. International, Box 
19107-AW, Washington, DC 20036. 



.. $25,000 - $75,000+. Free Report! 
Employment, Box 19760-AW. Indianapolis, IN 46219. 

EASY Work! Excellent Pay! Assemble products at home. 
Call for information. 504-641-8003 Ext. A-5038 

OVERSEAS EMPLOYMENT OPPORTUNITIES! Latest In- 
formation. Includes Free Australia Report. $5.00. Overseas, 
Box 59702, Washington, DC 20012. 





bs $15,400-$72,500 Now Hiring. Excel- 


lent Benefits. Call 5C 


4-649-7922 Ext. J-5038 


FOR INVENTORS 



PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer. Send 
for FREE PATENT INFORMATION Every Inventory Should 
Have. Richard L Miller, 12 Parkside Drive, Suite M, Dix 
Hills, NY 11746 (516) 499-4343 

IDEAS, inventions, technology wanted! Industry presenta- 
tion/national exposition. 1-800-288-IDEA. ISC-PM, 903 
Liberty, Pittsburgh, Pa. 15222 

REGISTERED PATENT ATTORNEY Washington, D.C. 
Suburb. Donald A Kettlestrings, 414 Hungerford Drive, 
Rockville, Maryland 20850 



since 1958. Raner I 
VA 23229. 

FREE help for Inventors! No charge for recording forms 
and evaluation. Affiliated Inventors Foundation, 501-B 
Iowa, Colorado Springs, CO 80909. or Toll Free 1-800-525- 
5885. 

INVENTORS! Can you patent and profit from your idea? 
Call or write for your free information package. Over a 
decade of service. AMERICAN INVENTORS 
CORPORATION, 82 Broad Street, Dept. PM. Westfield, 
Massachusetts 01086. 1-800-338-5656. In Massashusetts or 
Canada call (413) 568-3753. 

PATENT YOUR INVENTION YOURSELF! Details Free! 
Retired Examiner, 7400, Washington, DC 20044. 

NEW BOOK "How to Make Your Own Patent Drawings'' 
and much more. $19.95. We make Drawings also. American 
Futures Design Company, Box 830, Mayo, Maryland 21 106. 

INVENTOR'S ADVOCATE: GUILDPOSTES DYNAMIC 
MONTHLY NEWSLETTER FORUM. $18 YEAR. 
GUILD POSTE PRESS, BOX 428742, CINCINNATI, OHIO 
45242. 

INVENTORS: Free information on offering your invention 
for sale. Kessler Sales Corporation, C-5-FI. Fremont, Ohio 
43420. 

PATENT DRAWINGS 26 Years Experience. For U.S. Pat- 
ent Office: UM Hoffman Corp., 370 Lexington Avenue, New 
York. New York 10017. Send Sketches And $75. Payment. 



YOUR INVENTION CAN MAKE YOU RICH. Send $7.00 
today for Inventors Manual. Postpaid. Satisfaction Guaran- 
teed. H.R.H. Enterprises, 965 Rile St., Bushnell, IL 61422. 



SAVE 40% TO 60% ON PATENT AND 
APPLICATION COSTS. Chemical, Mechanical, Electrical. 
Registered patent attorneys and agents. Endorsed by IWI. 
PATENTS AVER PREPAID PATENT PLAN, Dept. 102, 7009 
Owensmouth Ave.. Canoga Park. CA 91303. (818) 999-2481. 

INVENTIONS WANTED 

INVENTION MARKETING. FREE INFORMATION. REPRE- 
SENTING MANUFACTURERS. Patmart, 77 Fulton, 26D, 
Financial District. New York, NY 10038 

NEEDING Assistance? PATENTVESTMENTS 

INTERNATIONAL, 1155 Connecticut #300, Washington, DC 



INVENTORS! HAVE AN IDEA? Don't know what to do? 
Call AIM for free information kit. Toll Free In U.S. and Canada 
1-800-225-5800 



INVENTORS: If you have an 
tor free bookl 

Corp., C-WW, 



how we can help you. 
Ohio 43420. 



REAL ESTATE & FARMS 



NEW INSIDER S CLOSING MANUAL can save $1000 s. 
FREE information. Norbon. Ste. 94- M1, 3551 So. Monaco 
Parkway, Denver, CO 80237 

GOVERNMENT HOMES. Delinquent tax property. Repos- 
sessions. Call 805-687-6000 Ext. GH-20024 for current repo 

list. 

NEW FREE CATALOG ... Top real estate values nation- 
wide, full-color Premier Property section . . . Free Illustrated 
property brochues also available. Call or write today! 
UNITED NATIONAL REAL ESTATE, 4700- PM Belleview. 
Kansas City. MO 64112. Ph TOLL FREE: 1-800-999-1020. 

FREE CATALOGS - FLORIDA. GEORGIA. Homes, Land. 
Businesses. Please Specify State & Property Preferred. 
COUNTRY NETWORK, Box 368PM, Gainesville, MO 65655- 
4632. (417) 679-4632 

MONTANA LAND 

100 acres starting at $29,000.00 in Montana - a state where 
you can hunt trophy elk, deer, moose, antelope, turkey, & 
fish famous blue ribbon trout streams. Insured title, warranty 
deed, excellent owner financing. Free color brochure - I- 
800-252-LAND. Yellowstone Basin Properties. A Patten 
Company, 1119. N. 7th Avenue, Dept. PM, P.O. Box 3027, 
Bozeman. Montana 59772-3027. (406) 587-5469 



: and REPEAT BUYERS! NEW "3H" HOUSE 
HUNTERS HELPER Pocket Guide MAKES HOUSE BUYING 
EASIER. Saves Money, Time, energy. Order Today! Send 
$6.95. LKAY Realty Services, Box 378. Deerfield, ILL 60015. 

HOW TO MAKE MONEY Selling and Investing in Single 
Family Homes $9.95. Mac, 1131 Ferber Ave., Arnold, MD 
21012 



homes from Gov't from $1 .00 plus re- 
Also tax properties. 21f>453-3000, 



pairs/taxes. 
Ext. H8225 



EXPORT-IMPORT 



HONG KONG, TAIWAN BARGAINS! Secret Contacts, 
write: EGAM. 1707P Bellinger, Eau Claire, Wl 54703 



BUY IT WHOLESALE 



WATCH REPUCASI Lowest Prices! Warranty! Goldplated! 
Exact weight! Call (404) 963-3USA 



■ 2 COLOR PRINTING PRICE LIST, 30M 1 1 X 1 7-$794; 
20M 16pg-$2064; 20M 8 pg-$1456. Copen Press. 100PM 
Berriman St.. Brooklyn. N Y. 11288 

BELTS, Buckles, Key Tags, Hat Tacs, Jewelry, More. 
Complete line fast sellers. Big Profits. Complete dealer set 
up. Color catalog $1 .00 (refundable). Anchor, Box 3958- 
PMR, North Providence, Rl 02911 

WORLDWIDE BARGAINS Imports - Dropship - Close- 
out - Surplus - Freebies 
Box 1717PM, Highland, Ind. 

VACUUM CLEANERS "Discount Prices" New Rainbow 
$499.95, Kirby, Filter Queen. Panasonic, Royal. Oreck. 
Details: ABC Vacuum Warehouse. 6720 Burnet-PM. 
Austin. TX 78757 



CLOSEOUT Jewelry & Craft Supplies. (Catalog 25«). 
Roussels. 107-1631 Dow. Arlington, MA 02174-7199 
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BUY IT WHOLESALE 

(Continued from preceding page) 



CLOSEOUTS! Discounts! Below Wholesale! Freebies! 
Information/stamp: DDN, Box 20152K, Fendale, Michigan 
48220 

400,000 BARGAINS Below Wholesale: Many Free! Liqui- 
dations . . . Closeouts . . . Job Lots . . . Single Samples. Free 
Details. Bargainhunters Opportunities. Box 1409-A, Holland. 
Michigan 49422. 

AMAZING Racing Car watches High Profits. Dealers 
Wanted. Catalog $2.00. Armu. 8322D Dalesford, Baltimore. 
21234. 

PEEL/STICK Labels. Dropshipped FAST!! 94 Samples (48 
with YOUR name/address): $1.00. Hines. Port Reading. NJ 
07064-0215. 

EARN MONEY selling Gold and costume jewelry, rings. 
watches-Buy Direct. 130% Below Retail. Catalog $1.00. 
Anka-PM, 90 Greenwich Ave., Warwick, Rl 02886 

CAR STEREOS. EQUALIZERS, AMPLIFIERS, Speakers. 
Woofers, Tweeters, CB Radios. Radar Detectors, And More 
Low Prices. Large Catalog - $1.00. Electrisonic-CI. 8400 
Alameda, El Paso, Texas 79907 

SAVE 90%: gifts, toys, home appliances, T.V.'s, stereo's, 
furnitures, V.C.R.'s, satellite systems, computers, tools, 
clothes. 700,000 WHOLESALE Items! Free Samples! 
International Wholesales. 6th Avenue-P. Buena Vista. GA 
31803 

RAY-BAN SUNGLASSES. Genuine Ray-Ban Sunglasses, 
the world s finest sunglass, by Bausch & Lomb at GUARAN- 
TEED WHOLESALE PRICES. Call for free color catalog or 
with model name, number or description. Call Sunglasses 
USA at 1-600-USA-RAYS. 

ADVERTISING AGENOES, ADV. SET?. 

MAEJNG LISTS 

FREE sample of mailing lists that get results! McCann. 32 
Maine. Carteret. NJ 07008 



NEW NAMES DAILY! MIXED STATES AVAILABLE! II 
DIATE SHIPMENT! Adhesive labels. 200/$10; 500415; 1 .000/ 
$25; 2,000440; 5,000479. QUALITY LISTS, Box 1305-PM. 
Seaford, NY 11783 Visa/MC/COD. 800-356-6392 

NEW ACTIVE NAMES! MIXED STATES! IMMEDIATE 
SHIPMENT! Adhesive Labels. HOTLINE Opportunity Seek- 
ers 500425; 1000/$40; 2000/$70. OTHERS! Advon, Drawer 
B2. Shelley. ID 83274. Visa/MC/AmEx 1 



GUARANTEED OPPORTUNITY 
FREE SAMPLE! VENTURE-LP, BOX 336, RIVIERA, AZ 
86442. VISA/MASTERCARD: (602) 754-3808 

GUARANTEED, Freshest opportunity seekers peel/stick 
20O/$13. 500/$16. 1000/$2S. J&D Labels. PO Box 16! 
Stratford. CT 06497 

FRESH HOTLINE NAMES! Sameday shipping-peel-stick 
labels-mixed states! Opportunity Seekers MLM 200 $8. 500/ 
$1 2 ; 1 000/$20; Need More? Call National List 1 -800-852-5478 
(24 hrs.) Box 1105 [G] Ozark. AL. 36361-1105. [VISA/MC 
accepted] 

FRESH HOT NAMES!! OPPORTUNITY SEEKERS. Peel/ 
Stick Labels. Zip Coded " GUARANTEED DELIVERABLE! 

500420; 1000/$35; 2000460. JR Enterprises. 809 Briarwood- 
PM9, Victoria, Texas 77904 

MAILING Lists. Opportunity Seekers. Excellent Prospects! 
J Associates, Box 1616, Arvada, CO 80001 

FRESH, Proven, Responsive Buyers. Computerized Adhe- 
sive Labels. First Order 500/ $20; 1000435. Others. Proven 
Lists, 2291 Baver, Union, KY 41091 . 606-485-7244. (Visa/MC). 

BUSINESS SERVICES 

ENGRAVED identification badges SASE for information. 
LQV Engraving, Box 4133, Overland Park, Kansas 66204- 
0133 

PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



TYPE Fonts. Hand Printing Presses, Hot Stampers, 
Supplies. 120 Pages. $2.00 Deductible first order Acme 
Type. 1720 N. Marshfield. Chicago, 



TYPE for printing. Catalog $1 00/deductible 1st order. 
Quaker City Type, R.D. 3, Box 134. Honeybrook, PA 19344 

BARCO Type Founders. Type and Rubber Stamps cata- 
logue. Mail $2.00 refundable on first order P.O. Box 1011. 
Bensenville, 60106 



MAKE RUBBER STAMPS. Highly Profitable. Free Details. 
Stamper. P.O. Box 22809 (GX). Tampa. FL 33622 

YOUR address printed on gummed and self-stick labels 
Send SASE for circular. Barbara s Mailbox, Dept PM, 1200 
Robert Hardeman Rd. *2A, Winterville, GA 30683 
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MAKE rubber stamps — big profits. Complete supply and 
equipment catalog with instructions $1 deductible with 
order. Star Stamp Supply, 1720 N. Marshfield. Chicago 
60622 

PRINTING Presses, new and used supplies. List 50c: 
Tumbaugh Printers Supply. Merchanicsburg, Penna. 17055 



QUICK Copy Printing. Low Prices. Write: Nationwide. 614 
North Main, Bloomington. Illinois 61701 

SAVE money on fast printing! 24 hour shipment! Send for 
FREE PRICEUST. Budget (BB). 1820 West Jefferson, 
Springfield, IL 62702 



$1.00 - 45 PG of BEAUTIFUL GIFTS, for you and your 
family. GUARANTEED. R&R Gifts, 5733F S. Wolcott. 
Chicago. ILL 60636 

ROSEBUD Potpourri, SASE for prices Nannette Hall's 
Nook. 13775 Guernehill. Guerneville, CA 95446. 

CLOCKS, WATCHES, OLD GOLD. 
JEWELRY 

HIGHEST CASH for Gold, Jewelry. Gold Teeth. Rings, 
Diamonds, Watches. Silver. Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold & Precious Metals. 
10 South Wabash, Dept. 158, Chicago, 60603. 

CLOCKWORKS, wood clock blanks, rockhound supplies, 
belt buckles, cut stones, etc. Wholesale catalog 25e. Eloxite 
Corp.. 806'* 10th Street. Wheatland, Wyoming 82201 

TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old gold business. Established in 1934. We buy Gold, 
Silver, Platinum. Diamonds, Highest Cash Free Informa- 
tion; Rose Industries. 29-A East Madison. Chicago 60602 

QUARTZ CLOCKWORKS, ACCESSORIES. $2 Catalog, re- 
fundable first order. Instruments Services (PM), 433 South 
Arch. Janesville. Wl 53545. (608) 755-0993. 



TREASURE— Locate quarter mile away with ultra 
sensitive locator — brochure free. Research Products, Box 
270270-AMC. Tampa, Florida 33688 



FIND Old Coins. Jewelry, Gold I 
Revolutionary Device. Free Catalog. Gardiner Electronics, 
3131W N. 35th Ave., Suite K, Phoenix, AZ 85017 

TREASURE Finder Locates Buried Gold, Silver, Coins, 
Treasures. Free Catalog. Relco. Box 920839 PM, Houston, 
Texas 77292 

PROFITABLE OCCUPATIONS 

PROFIT from USA CANADA FREE TRADE AGREEMENT. 

Earn extra income at home as a worldwide import export 
representative. "Starting Kit " $7.00 check. Rockcyn 
International. 11 Forsythia Road, Bramalea, Ontario, 
Canada, L6T 2G2 

PLASTERCRAFT ... Profitable Home Business 3000 
Molds Available Details. Lynnette. 6251C Mentpark, 
Mentor. Ohio 44060. 

FT. SMITH Auction School. Ft. Smith. Ark, 72903. 
Resident & Home study. Veteran Approved. 

REPAIR lawnmowers thousands of parts and tools whole- 
sale list 50c. Ellwanger's, PM, P.O. Box V, Port Jervis, NY 
12771 



! Information Starter & Alternator Rebuilding. Box 
422, Seymour. TN 37865 

FREE Brochures Repair Air Conditioning. Refrigeration, 
Gas Heating, full instructions. Doolco. Inc., 11252 
Goodnight, Dallas, TX 75229. 

SALESMEN-DtST. 

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn 
weekly commissions showing our exciting line of Calendars, 
Pens, and other popular Advertising Gifts. Prompt, personal 
service from AAA-1 firm. Our 79th year. No experience 
necessary. No Investment or Collections. Set your own 
hours. Full Time Potential! Write to: Kevin Peska, NEWTON 
MANUFACTURING COMPANY, Dept. GPMC9, Newton, Iowa 
50208 

AGENTS WANTED 

RING WATCH, a finger ring and also a quartz watch, high 
quality, wholesale only. Daisy-PMR. P.O. Box 6-65. Taipei. 
Taiwan. R O C. Phone: 02-3514507. 



$20 PER HOUR/PART TIME! CALL 1-800-826-7030, EXT. 

K-593! Sell Mason Shoes in your spare time. We'll help you 
turn Saturday mornings into big money. No risk. No invest- 
ment It's easy! Call today, or write: Mason Shoes, Dept. K- 
593, Chippewa Falls, Wl 54774. 

SELL full or part-time. Roofing, paving and material 
handling equipment Call 1-800-234-6333. Ask for Alan Shar. 

MORTGAGE company seeks part-time agents nationwide. 
Training provided. Mortgage. Box 1832, Keystone Heights, 
FL 32656 

BUSINESS OPPORTUNmES 

IMPORT-Export opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for 
no risk examination. Experience unnecessary. Free Report. 
Mellinger, Dept. N2709, Woodland Hills, California 91367 

$1,000's WEEKLY!! MAILING FROM HOME. IMMEDIATE 
OPPORTUNITY! LARIGEY PUBLICATIONS, 126 RAPPA- 
HANNOCK STREET, WARRENTON, VA 22186 

$1800 From $10.00 wood - tremendously large market! 
Details plus sample $5.00. Alcraft. Box 540P, Alexandria Bay, 
NY 13607. 

PROFITABLE Home Business! Free Details! D&L 
Enterprises, 1538 Cameo Dr., San Jose, CA 95129 

RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
weekly! Free information Recycler. Box 1214. Franklin, 
TN 37065-1214 

TO BE or not To Be Rich or Poor the Choice is Yours, Free 
Details. Suite 240 PM-9. 1 1 26 S. Federal Hwy. Ft. Lauderdale, 
FL 33316 

TEN THOUSAND Earning Rights for One Thousand In- 
vestment. Sidewalk Ski's. Send Self Stamped Self Ad- 
dressed Number Ten Envelope. Clifford Johnson, 924 
Belmont. Chicago, Illinois 60657 

INCREASE Your Income! Arrange loans, leases, other 
financial service through nationwide lender network. Presti- 
gious money business, full/part-time. Top Commissions, 
complete training, continuous support. Free Details by 
electronic mail ! PFA, Box 697-P, Dana Point, CA 92629. (71 4) 
240-0405 X 100-P 

FREE Report! Earn $500 a day! The ultimate home 
business opportunity. R.P., Box 551-A, Dayton. Ohio 45409 

PROFITABLE home businesses. Free reports. SASE: M & 
W, Box 9794, Austin, Texas 78766 

SUCCESS! MONEY! POWER! You can have it all. Free 
Information. Salmar. 601 Main, #608-A, Longmont, Co. 



express Make up to $5,000 weekly. Free details. Terri 
Trempe. Box 2532. La Jolla. CA 92038 

START MONEYMAKING WOOCRAFT BUSINESS making 
"Easy - Quick" toys, gifts, novetites. Free details. Williams, 
3600 L San Sebastian. Tucson, AZ 85715 



$80,000+ Annually No Experience. No Investment. Your 
Own Advertising Agency. Rush $4. Madison Hall. 561 Route 
1-A2. Suite 121. Edison. N.J. 08817 

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520-4157 

SCREEN PRINT T-SHIRTS. Inexpensive kits. Free Details. 
T-Printer, P.O. Box 23991 (GC). Tampa, FL 33623 

MAKE Rubber Stamps. Highly Profitable. Free Details. 
STAMPER, P.O. Box 22809 (GC). Tampa. FL 33622 



PROFITABLE Gold Foil Printer, 
cards, pencils, matches. Free details. Gold. P.O. Box 24986 
(GC), Tampa, FL 33623. 



> Printer. Cheap, Simple, Portable. Free 
Details. Bumper, POB 22791 (GC). Tampa. FL 33622 

PIANO Tuning quickly learned with home study courses. 
Diploma granted American Tuning School, 17050 Tetter 
Drive, Morgan Hill, Calif 95037 

BATHTUB REGLAZING, product sales, service a 
ing Call Unique Coatings Corp. (404) 945W72. 



> Unlimited! Mail our burglar alarm ; 
home! RBM Merchandising. Box 59314, 
Chicago. Illinois 60659 

$40,000 ON Vi ACRE! New Hydroponics - inexpensive, 
pleasant, practical! Free information. Robin's. Box 1214. 
Franklin. TN 37065-1214 



s! Up to $60,000 yearly! Call 
E report. 1-800-321-2597. 
5755D9. Bend, OR 97708. 



& Plate 
for Valuable 
Systems, Box 



VENDING MACHINES. No selling. Routes earn amazing 
profits. "Big Catalogue FREE." Parkway Corporation. 
1930 PMB Greenspring Drive. Timonium. Maryland 21093 
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LEARN Sewing Machine Repairing. Men, 
Lucrative Profits. Gresslin Correspondence School, Box 
5104, Spencer, Iowa 51301. 

PREPARE Tax Returns. Earn high fees, dignified work. 
Train at home. Accredited Program. National Tax Training 
School. Monsey, 2JV. New York 10952. 

ASSEMBLE wooden novelties at home. We pay $232.88 
weekly. No experience SASE. Walpine, Box 6E0M. 
Pinellas Park. Fl. 34664-0660 

EXTRA INCOME. Assemble products at home. No experi- 
Detalls. 1-813-545*421. Ext. 698. 



LEARN 

Silvercraft, Box 127, Lansdowne. PA 19050. 

ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without 
investment. Write: Businesses, 92B Brighton 11th. 
Brooklyn. New York 11235 

$10,000 MONTHLY Taking Photographs at Home! Call 
:(303)674-8155 



MAKE YOUR DREAM COME TRUE. EARN $604)00 YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1-800-826-6523 OR 
WRITE: THE GLASS MECHANIX INC., 10170 NW 47th ST., 
SUNRISE, FL 33351 

14,947 HONG KONG-TAIWAN Products Cheap. Small 
lots. Some samples free. Harbor. Box 1719PM9, Yuba 
City, CA 95992 

RECONDITION BATTERIES! Easily Earn Hundreds 
Weekly. Untold Secrets. Free Information. Battery Outlet, 
Box 3300M. Hickory, N.C. 28603. 



CONCRETE Block 
Box 3740, Rapid City. 



Catalog $1.00. Route One, 
57702-3740 



$1,000 WEEKLY AIR TOOL 

Parts and Tools 
Falls. TX 76304 



Wholesale Free Details. Box 534. Wichita 



$5000 Month-Free Information - No Obligation - Longs, 
Box 1465, Garden Grove, CA 92642 - 714/638-2167. 



PRODUCTS-Dealerships-Franchises-Oetails 
$2.00-0avart, P.O. Box 103. Ashland, Ky. 41105 

GET into the most unique printing business in the world. 
Start from your home on a full or part time basis. Print in full 
color on paper, fabrics, metals, acrylics, mylars, etc. Call toll 
free: 1-800-223-1596. Case Equipment Inc., Rt. 4. Turner 
Plaza. Maine 04282. Ask John Sullivan about our free Maine 
Trip. 

UGH Profits T-Shirts. Caps. Inexpensive transfer ma- 
chines, supplies. Press, Box 22809(GC). Tampa, FL 33623 

$1,000'S WEEKLYII MAILING FROM HOME! Immediate 
opportunity! No Obligation! MLC. Box 3559PM. Danbury, CT 



$1,000'S POSSIBLE. FREE. Stamped envelope: Progress, 
Box 93248, Los Angeles, CA 90093. 

MAKE High Profit, Hot Selling License Plates. Signs. 
Vacumagic, P.O. Box 24986 (GC). Tampa, FL 33623. 

LEARN VCR Cleaning. Repair. Huge Profits! Secrets 
Revealed! No Experience Necesary. Free Details. Viejo VCR 
Kir, Dept. PM. 23010 Lake Forest #155. Laguna Hills. CA 



MAKE HOMEMADE BOOKLETS. I've earned $187,000 
with mine. Free information. Falcon, PO. Box 1039, 
Gatlinburg, TN 37738 

VINYL S Where the money is! Professionally repair, refin- 
ish. recolor furniture, car tops. Quick, easy. Two small $20 
jobs a day earn you $1 ,000 a month. Homes, cars, offices, 
restaurants, unlimited customers. Start earning after a few 
days practice. Details free. VIP. 2007 Montrose. Chicago, 
60618. 

$25,000 to $250,000 Learn Sharpening Business at home. 
Free Brochure. R & S Sharpening School. 604 Phyllis. 
Conroe. Texas 77303 

$1000. Monthly. Pari Time. Must have answering machine. 
1-416-482-3000 X 1558 Days/Evenings/Weekends. 

MAKE $500.00 OR MORE next weekend plus 7 other 
businesses you can operate from home. 255 page book tells 
how, 10 chapters. $12.00 cash/money order. Postpaid. 
Decisions, Dept. PM9. Box 5748, Derwood, MD 20855. 

LUBRICANTS not a franchise. We offer a start up program 
to put you "Turnkey" in the wholesale maintenance lubrica- 
tion business for yourself. Average one person company 
nets over 75K year. No technical background needed. 
Complete training and initial inventory. Investment 100% 
returned. Free information. Lubefax Corporation, Box 
13581 P. Atlanta, GA 30324 



EARN up to $750 next weekend. Anyone can do it. Free 
details. Fall Publishing, Box 524, Fairview, PA 16415 

BUILD your own steady income to financial freedom using 
proven plan. Free information. Ray Kumar, 278 Greenwell, 

$392.00 From Square Foot Plywood. (Huge Demand) 
Revealing Proof $1.00. (Refundable). Woodwin. 
Bridgewater. Mass. 02324-2299 

SHRIMP AND FISH FARMING (pools or ponds). Send 
$6.95 to: USAIA. Box 467492-R, Atlanta. GA 30346-7492. 

MAKE MILLIONS MANUFACTURING BATTERIES!!! Sup- 
plies available. Everlast, Box 365. Bogota. NJ 07603 



DEALERSHIP!! Buy everything wholesale, giant 
gift catalog. Free information. Import, 9719 
City, MO 64137 



FREE DEALERSHIP-SELL MAILING USTSI Complete pro- 
free! PCW, Box 1302-PM9. Valley Stream NY 11582 



MAKE $7,000 Monthly as Loan Broker. No Investment. 
Free Details: Financial. Box 4309-A. West Covina, CA 91791. 



TIRED OF GET RICH SCHEMES? JOIN THE HUNDREDS 
OF BEGINNERS WHO HAVE BECOME SUCCESSFUL IN 
THEIR OWN PROFRABLE BUSINESS AT HOME. FOR FREE 
DETAILS: HAYMOND ENTERPRISES, 2400 MONROE 
STREET, DEPT. PM9, ASHLAND, KY 41101 

CAR DETAILERS ARE CLEANING UP! Deal Direct with 
Manufacturer chemicals, polishers. 800-245*118 Penna. 
412-946-2385 

CONSTRUCTION CLEAN UP, $300 DAILY. Make more 
supervising others Searles. 14802 Newport. 4-B. Tustin, Ca 
92680 



i OF THE MILLIONAIRES" 

Information. Accent, Box 1905-A, Newport News, VA 23601 

EARN $7700 MONTHLY! Easy Business! Little Investment. 
CEKO. Box 7607, Ann Arbor, Ml 48107 

EARN extra $36,500 yearly. Assemble PVC Furniture. Easy 
sparetime business. Free details: Owen, P771PM, Battle 
Ground, Washington 98604*771 



: Electronic parts. We supply components and 
instructions. No experience. Write: Southtech Electronics. 
Box 2821 7-P, Kenneth City, FL 33709. 



y! Recondition "junked" batteries. Easy 
sparetime business. Free facts: Owen, B771PM. Battle 
Ground, Washington 98604-0771 

NATION'S Best Home Business Opportunities. Subscrip- 
tion free. Send name, address, zip to Spare-Time magazine. 
Dept. C2-98, 5810 West Oklahoma Avenue. Milwaukee. Wl 

53219. 

MAKING EXTRA MONEY MADE EASY. FREE Subscrip- 
tion to Opportunity Magazine offers hundreds of proven 
ways. Write: Opportunity, Dept. 028. 6 N. Michigan. Chicago. 



LEARN Gold. Silver. Platinum Scrap Recycling E 
Free information: Recycling, Box 11216P. Reno, NV 89510- 
1216 

SECRETS of BEST SUPER PROFITABLE Home Business- 
es Revealed. Free Information. Dept. 89PM, Signal, 135 E. 
9th St.. Long Beach. CA 90813 

BECOME: PART OF 1988 s HOTTEST BUSINESS: Auto- 
motive Detailing! 150 million cars need professional polish- 
ing/cleaning. Earn $100.00 - $300.00/car. Complete training 
on video. $49.95 orders. Free Information. Detail Video 
Training. Box 234-P9. Commack. N Y 11725 



NEED MONEY? Free 
loans. No Colli 
CA 91765. 



Grants, signature 
Box 5499-10A. 



GET Paid for reading books! Write: Pase-AL4. 161 
Lincolnway, North Aurora, IL 60542 

STAY HOME! MAKE MONEY! Over 150 exciting home 
business opportunities. Details Free. Chaparral. Box 240- 
PM98, Simi Valley, CA 93062 

SI. 000 WEEKLY Possible Bronzing Baby Shoes FREE 
BROCHURE SHOWS HOW. NBPM. 398 Airport, Sebrlng. FL 
33870 



YOUR FUTURE Dental handpiece repair at 
home. $1,000 weekly quickly repays low Investment. DelRey 
Distributors, Box 4256, Burbank, CA 91503 

$400.00 FROM ONE SACK CEMENT! Huge demand. Big 
profits. Picture Proof $1 .00 (Refundable). Brinco, Box 1092- 
M, Hesperia. CA 92345. 



! Brochure $1. BIZNET, 615-A 
Briar Ct., Va. Beach, VA 23452 

SHOCKING PROOF! Red hot mail order plan! $100,000/ 
year! $5,000 cash reward guarantee! Free proof. Para. Box 

NEW $250.00 WEEKLY, your business, unique money 
maker. Beautiful wooden potted plant holders. Easybuild, 
13687 Wesley an Blvd., Orlando. Florida 32826 

HOW To Make Big Money Buying "Options". Free Report. 
Trendmaster. Dept. M298, Box 1737. Sarasota, FL 34230. 

GREAT INCOME OPPORTUNITY Start your own business 
at home. Free details. Royjac. Dept. 19. 82414 Third St.. 
Trona, Calif. 93562 

MAKE $15,000 MONTHLY! Easy! No Investment 
McDowell, Box 5529- A, Diamond Bar. CA 91765. 

PROJECTION TV Make $$$'s assembling Projectors 
Easy! . . . Results comparable to $2,500 projectors . . . 
PLANS, r LENS & Dealers information $22.50 . . . Profes- 
sional Systems available . . . Illustrated catalog Free . . . 
MACROCOMA, 15BAX Main Street, Washington Crossing. 
Pennsylvania 18977 . . . Creditcard Orders 24HRS. (215) 736- 
2880 

SELL books by mail. Free dealerships! Newlife/P9, Box 
2676, Van Nuys, CA 91404 

MAKE Money At Home! Operate Your Own Profitable 
Business! Confidential Secrets Exposed!! Easy to follow 
Guaranteed! Send for Free Valu 
. Opportunity! G & A Profit Planning, Pul 



Fr „ 4299 West Carlin Road. Dept. PM-1 . 



HOW to start and operate your own profitable business at 
home. Free details. Write to: Home Publishers, Box 301162, 
Houston, Tex. 77230 Today. 

TIRED OF DEMANDING BOSSES, OFFICE POLITICS ? Be 
your own boss at home and become FINANCIALLY INDE- 
PENDENT! FREE DETAILS! Capstone Publishing. 6925 
Setter Drive Dept PM-9. Columbus. Georgia 31909 



GET paid tor 
RUSH SASE. Tri Tech 
Maryland 21916 



items $2-$25 EACH!! 
Inc., Box 76P, C h ilds, 



HONG KONG, TAIWAN Products Cheap. Free Details. 
Write: Delta Publications. Box 230. Indianola. Miss. 38751 



BADGE Machines and Supplies ten sizes 
invited. Debbeler Company, 391 2-P 
Milwaukee, Wl 53208 



$$ RADON $$ Who's making big bucks in what authorities 
are calling a serious national health crisis? Learn how and 
get in now on the huge profits! Micro-Trends, Inc.. P.O. Box 
96, Caldwell, N J. 07006. 



$50-$150/HOUR repairing metal roofs $10 BILLION MAR- 
KET. Revolutionary Process. Work one week, make $3,000. 
FREE SAMPLE/REPORT. Moore, Box 141 7-PM, Great Bend, 
Ks. 67530 

BIG MONEY WITH YOUR COMPUTER. Great new busi- 
ness. Harvest. Box 3103. Nashua, NH 03061-3103. 

RIGHT PRODUCT costs 25c to produce! Sells like hot 
cakes for $10!! Free information for loose 25c stamp. SNP, 
Suite 18-2701, 12416 North 28th Drive, Phoenix. Arizona 
85029. 

$1,000 WEEKLY! Start your own easy business. $3.00. C&J 
Enterprises, P.O. Box 32544, Phoenix, AZ 85064. 

GET FREE HOUSES, SELL FO 

$1.00. Whitman. 279 S. Beverly Dr. 406A. 
90212. 



UP 
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Opportunity using 
Home Businesses. $1 ,000's Weekly! Satisfactii 
TEED. Details FREE. Sunshine Marketing. 151 Route 206 
Bldng 13-4, Flanders, NJ. 07836 



FANTASTIC home 
EY! Catalog orders, 
today! Immediate 
Virginia 23509. 



oeiow wnoiesaie' oian 
$MMCO, Box 7175, Norfolk, 



1092 Madrid Rd . Rockledge. FL 32955 

MAKE $400 THIS WEEKEND! Hookup VCR's, TV's. Cable. 
13625-PM9 Sunburst St.. Arieta. CA 91331 



(Continued on next page) 
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BUSINESS OPPORTUMTIES 

S200/HOUR. Full time/Part time. ALL-NEW. Easy Work 
one week, make $8,000 INVEST UNDER $20. Free Informa- 
tion. Talisman, Box 1417-PM. Great Bend. Kansas 67530 

AMAZING new way to make money selling real estate. 
Written by noted authority in the field. Only $4.00! What a 
bargain! Send to: Dynamic Documents, 25 Peachfield Lane. 
Willingboro, NJ 08046 

YOU Be the Boss! Own a Private Mail Presorting Business. 
Profits. Growth, and Potential Earnings Unlimited! For 
information package on how to Pre-sort U. S. POSTAL 
SERVICE MAIL, send $14.95. J S Albert and Associates, PM1 . 
P. O. Box 21713. Greensboro, North Carolina 27420 



HIGH Profits T-Shirts. Caps. 

Press, Box 22809(GG), Tampa. FL 33623 



OF INTEREST TO ALL 



I Guide My Every Ste 
To Riches! YOU Can Get The Same Instruction! Details 
FREE. Brills, Box 2756. Decatur. III. 62526 

RAGS TO RICHES The Ultimate Plan. Free Information. 
McCoy. Dept. B, Box 113. Grass Valley, CA 95945 



Burned/And/Damaged Countertops WITHOUT REPLACE- 
MENT. 2 hours/day earn $30,000/year. Millions of 
ments, homes pay profits immediately! Free 
RENEW, Box 9900- PC, Vancouver. WA 98668 

GET SMART, GET RICH. How to start and succeed in your 
own home business. Amazing FREE details NOW. Peak 
Publications. Dept17. 2610 Henry Ave, Eau Claire. Wis. 
54701. 

LEARN HIGH- PROFIT homebased booklet writing- selling 
business. August Publications. Box 792PM, Novi, Mich. 
48050 

MAILORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital. Information free. Mail 
Order Associates. Dept. 634. Montvale, NJ 07645. 

MAKE BALLOON ANIMALS. $400 Weekends! FREE SAM- 
PLES INSTRUCTIONS: Funnyman's-PM89. Box 250, 
Alexandria Bay. New York 13607 



$25,000 LOANS INTEREST 
WIPES OUT DEBTSI! Details FREEH Moneywise/B. Box 
636679. Margate. FL 33063 

WORK AT HOME, Last year I made over $108,000 No 
Boss, Easy. Pleasant Work. Free Information. LifeStyles, 
Lock Box 243. Waldorf. MD 20601 

HOW TO start your own successful profitable home 
business Free Details. Venture. 5314-A Sunshine. Austin, TX 
78756 



GET RICHII Secret law smashes debts-brings Cash, 
Credit! FREE report!! WealthKit/B, Box 4036, Pompano. FL 
33063 

GUIDE TO MAIL ORDER RICHES! SASE $2. House of Van 
Dyke. Dept A-4 Box 2337. Daly City, CA 94017 

CUP newspaper items— $2 - $25 EACH!!! FREE Report! 
Clippings B Box 6109. Pompano. FL 33063 

MAKE ALL THE MONEY YOU WANTII Proven part-time 
business. Guaranteed profits, free details. WRITE TODAY!! 
Winning Publications. Box 1011A, Seaford. NY 11783 

ALUMINUM SCRAP - Recycle Yourself- MAKE UP $25.00' 
POUND! FREE Information: lndustrial-PM89, Box 127, 
Alexandria Bay. New York 13607 

$10,000,000,000 found money still unclaimed from Gov't. 
Claim your substantial share. For information phone (216) 
453-3000, Ext. L8070 

EXTRA MONEY FOR THE HOLIDAYS turn Hobby into 
great profits. Report lists household articles worth hun- 
dreds! ORDER NOW! $3.00. Fleagle Enterprises. 6936 
Parkview Dr., Cincinnati. Ohio 45224 



OUT OF WORK? NEED MONEY? $1 00 booklet shows 
you how to start your own business through classified adver- 
tising. Popular Mechanics. Dept. KC. 224 W. 57th St.. New 
York, NY 10019. 

MONEYMAiqNG OPPORTUNmES 

ACHIEVE WEALTH AND FREEDOM I Hottest Money mak- 
ing books. Newest plans. Hundreds available. FREE catalog. 
Apex, Box 11181-PM9 Costa Mesa, CA 92627 

BUMPERST1CKER Printer. Cheap. Simple. Portable. Free 
Details. Bumper, POB 22791 (GG), Tampa. FL 33622 
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STAMPER, P.O. Box 22809 (GG), Tampa, FL 33622 

MONEY From discarded tires! Stamp. Brownie, POB 6. 
n. Indiana 46166 



ADVERTISE Free in 507 Magazines $5.00 Directory. Box 
11N. Atlanta. Georgia 30301 

MOST PROFITABLE PROVEN Home Businesses Guaran- 
tee Free Details. KB Enterprises, 1957 Lilac Ave., Hayward. 
CA 94545 

START a SUPER PROFITABLE BUSINESS from scratch 
Free Subscription to Opportunity Magazine tells how. Write 
Opportunity. Dept. 029. 6 N. Michigan, Chicago, IL 60602. 



Increases Racetrack Profits 210%! 
Horses, Dogs, Jal-Alai! Adams. 38 Vine. Milford. CT 06460 

NEW REPORT reveals how to make money with your 
ideas $3.20. Clifton's. POB 1239. Parsons. KS 67357 

FORTUNE FROM "HOW TO" REPORTS. Free Details 
Paraone-DPM. Box 273. Chilliwack. BC Canada V2P 6J1 



nunareos oi 
Income, Box 



28269M, Olivette. MO 63132 



"RELAX and Get Rich". Free information 
Distributors. Box 12024, Toledo, Ohio 43612 



become wealthy. How you can too! FREE Details! SUCCESS 
UNLIMITED PUBUSHERS, 7704-PM Oxon Hill Rd., Oxon 
Hill. Md. 20745 

PAYING Cash For Boxtops, Coupons. Nichols-77. Box 
27788. Memphis. TN. 38127 

AUSTRALIANS making money made simple. Send $20 00 
Visa, Am Ex, Mastercard. Bankdraft. Advanced Systems, Box 
256. Woodville. South Australia 5011. 

GOLD & Silver, free! LSASE, Martin. 14730 274 Ave. 

ORDER TODAY THE COMPLETE STREAMLINED GUIDE 

to Mail Order for Big Profits Market is GIGANTIC. Start 
Immediately $15.00 Check M O. David Chesbro. Box 4101, 
Peabody, MA 01960 



GET RICH!! Secret law smashes debts— brings Cash, 
Credit! FREE report!! WealthKit/B, Box 4036, Pompano, FL 
33063 

PROFITABLE Gold Foil Printer. Personalize business 
cards, pencils, matches. Free details. Gold. PO. Box 
24986(GG), Tampa, FL 33623. 

WORK AT HOME, Last year I made over $108,000. No 
Boss, Easy, Pleasant Work. Free Information. LifeStyles. 
Lock Box 243. Waldorf. MD 20601 

MAKE MONEY IN SPARE TIME. Earn generous commis- 
sions as a subscription representative for leading magazines 
For free details, send this ad with your name and address to: 
POPULAR MECHANICS, Dept. AB-S. 250 W. 55th St.. New 
York. NY 10019 

MAEORDER OPPORTUNmES 



MILLIONAIRE Mailorder Expert 
Secrets. Free. Exciting. Hour 
Hollywood. California 91609. 



Money-Making 
No. 



EXPERIENCE THE BEST of Mailorder and Multi-level 
Marketing. Awesome Opportunity with High Income Poten- 
tial. Free Details Plus Latest Catalog. William Barnas, Dept 
2. 3513 Captains Court. Rockford, IL 61109 

HAVE you a great Idea, a fantastic plan or a very interesting 
project? Why not put them to work for you! Classified Adver- 
tising can be of tremendous value in promoting all these things 
and more. Learn HOW TO MAKE MONEY THROUGH CLAS- 
SIFIED ADVERTISING by sending away for POPULAR 
MECHANICS PROFIT BOOK. Price $1 00. Send to: PM 
Classified. 224 W. 57th St.. New York, NY 10019 



(refundable) to: 
,AZ 85643 



Chinchillas. Send $10.00 
Dept. B. Rte. 1, Box 942. 



FREE PRIVACY CATALOG. Cash income opportunities. 
Hiding assets. Secret loans. New identity. Eden. Box 8410- 
PC, Fountain Valley. CA 92728. 

MICROWAVE OVEN RADIATION! Ease Fears! New Ml- 
CROSCAN finds Leaks and Dead Spots. Only $9.95! ! (P + H)- 
$1.50. Amgro. POB 2038C. Femdale, Washington 98248. 
Distributors Wanted 

$ SAVE $ 30% OR MORE on groceries! I did! Learn How! 
$3 to: "Save", Box 1721. Grand Forks. N.D., 58206-1721. 

HOME REMODEUNG? PROTECT YOUR FAMILY'S 
HEALTH from SILENT KILLER. ANALYZE HOME for AS- 
BESTOS. Free information Global Laboratories. P.O. Box 
27, Portsmouth. NH 03801 



HOME contain 
HEALTH. Free 
NH 03820 



HEALTH 



Does YOUR 
YOUR FAMILY'S 

Rd., I 



COLLECTORS and OWNERS of STUFF: Keep Track of 
yours with Stuff*. Easy - To - Use Program for IBM 
Compatibles Acquisition Costs, Current Value, Insurance 
and Bequeathal Lists, Garage Sale/Flea Market Tags and 
More $39 95. ASH, P.O. Box 3187P. Indialantic. FL 32903 



EYEGLASSES - CARRERA SUNGLASSES. SAVE. Dr. 

Eckert s Office. 203 East Sixth Street, Jasper. Indiana 47546 

YOUR "Name" Determines your LOOKS your PER- 
SONALITY . . your EXPERIENCES in Life. Write: Destiny, 
Box 464. Avondalestates. GA. 30002. 

LIGHT BULB SAVER ... Ten Years Guaranteed. Six 
Buttons $12 95. LEMARC, Northbrook. ILL 60062 

GOVERNMENT SURPLUS 

NARCOTICS RAID SEIZURES Autos Vans Boats 
. . . Airplanes . . . Millions Surplus Bargains . . . many 1% 
original cost! "Nationwide Sales Directory"— $3.00. 
Disposal, Box 19107-AW. Washington, DC 20036. 

GOVERNMENT SURPLUS. How to purchase Jeeps. 
Trucks, Tools. Furniture, Electronics in your area. Informa- 
tion 24 hours, 602-833-3963 

GOVERNMENT LAND OPEN TO CLAIM, 20 to 40 acre 
locations available for $20 government filing fee in Alaska, 
Arizona, Arkansas, California, Colorado, Florida. Idaho. 
Louisiana, Mississippi, Montana, Nevada. New Mexico, Ore- 
gon, Utah. Wyoming. Citizenship mandatory. For complete, 
step-by-step package including maps, telephone helpline, 
and filing forms send $20: or for more information send $3 
Public Lands Title. Box 2082-X, Grass Valley. California 



HOW to Buy Surplus Personal Property from Department 
of Defense $4.00 SASE P. Gilpin, PO Box 70538. Eugene. 
Oregon 97401 



LOANS BY MAX. 



NEED MONEY? When Banks stop. We start no credit 
check, collateral or co-signers needed. For Application 
write: BOCT. 1107 Crawford Road. Statesville. N.C. 28677 

MONEY Problems? Free Book describes Loans, Cash, 
Government Grants. Other benefits, available to individ- 
uals. Write. Associates, Box 98-AX. Brooklyn, New York 
11235 

BORROW $500 - $40,000 on Signature! 97% Eligible! 
Any Purpose! Free Application: United. Box 3789M. 
Downey, CA 90242. 



VISA/MASTERCARD! Quick 
Refused elsewhere? Write! National 
Richmond. VA 23235 



Loans! 
Box 35726FN. 



BORROW $40,000 "overnight ' Any purpose. Keep indefi- 
nitely! Free Report! Success Research. Box 19739-AW. 
Indianapolis, IN 46219. 

BORROW ANY AMOUNT! Get Visa/MasterCard! Instant 
reply. Sunrise. Box 42X. Bethpage. NY 11714-0042 / (516) 
349-1649. 

NEED EXTRA CASH? We II cash your post-dated check 
up to $100.00 1-800-445-0680 

GET 14% MASTERCARDS! Majority approved regardless 
of credit history! Apply by phone lor ONE HOUR EXPRESS 
APPROVAL Loan Officers on duty! Call EQUISYSTEMS, 1- 
800 554-8472. 

$50O$75,000 LOANS AVAILABLE! Any Purpose No Col- 
lateral. Free Application: MJP Industry. Box 531, Bronx, NY 
10461-0531 
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LOANS BY MAIL 

VISA/MASTERCARD Regardless of Past Credit Problems 
Even Bankruptcy. For Application Write: National Credit, 
Dept. 6010, Ozark. AL 36361-1105 or Call Toil-Free 24 hrs. 
800-852-5478. 



EASY Money. Loans. Grants. Credit Cards. Government 
Money. 1-800-626-8902. California 1-805-564-4180. 



VtSAI® MASTERCARD! » Regardless of Credit Experi- 
ence! "Majority Approved!" Apply Toll-Free. 24 Hours: 1- 
800-227-8472, Extension 18. 



FREE MONEY! $300,000,000 Giveaway. Grants. Never 
Repay. Details $1 .00. (Refundable). Jakla, Box 3066-PM98, 
Seminole. Florida 34642 



BORROW 1500-140,000! Overnight." On Signature. Keep 
indefinitely! Action, Box 5499-A, Diamond Bar, CA 91 765. 



NEED Visa, Mastercard Regardless Of Past Credit Prob- 
lems - Even Bankruptcy. For Application, Write: Randall 
Credit Service. Box 8162. Ashland. KS 67831. 



BUSINESS LOANS & VENTURE CAPITAL Up to 

$100,000.00. Details: Frati. Rt. 2, Box 41BA. Winterport. 
Maine 04496 



BORROW $100-$100.000! Fast. Confidential! Marigold. 
Box 2030 (PM). Richardson. TX 75080 



BORROW $500 - $50,0001 "Immediately." On Signature. 
KEEP FOREVER! Credit-5, Box 1621. Spring. TX 77383. 



BORROW $500 - $100,000 98% eligible. Free application. 
Global. 2441 Herfshire Rd Greensboro, NC 27406 



CREDIT PROBLEMS! $1 ,500 Credit! No Turn Downs! (404) 
662-6684, 24 hrs. 



DIVORCE 



WINNING Information $2.00 MEN'S RIGHTS 
ASSOCIATION, Route 6. Forest Lake. MN 55025 



muyw SERVICE 



FREE Remailers List. Agents Needed. PS. Box 29656, San 
Antonio, Texas 78229 



SECURITY, Confidentially. Details: Consumer 
Warehouse, 6333 Pacific #508, Stockton, CA 95207 



REMAIL Forwarding & Secret Address $1.00. Lonzell's, 
Box 5668, San Francisco, 94101 



CONFIDENTIAL Mail Receiving/Forwarding. Mail Drop, 
Box 608039. Orlando. FL 32860 



AUSTRALIAN Remails $5.00. Postage Included. Alan Rea. 
22 Latrobe Street, Caulfield, 3162, Australia 



MISCELLANEOUS 



STRAIGHT RAZOR: 9Vi" overall. 6" closed, round or 
straight edged blade with black or brown handle (specify). 
Brand new and Extremely Sharp! $9.95 each, two for $16.00. 
Monterey Enterprises, P.O. Box 294, Ash bum. VA 22011. 



WANTED MISCELLANEOUS 



BUYING Tungsten Carbide, Tungsten. Molybdenum. 
Silver Solder, Silver Contacts. Gold. Platinum. 800-321- 
6914 Ohio 216-531-8333 collect. 



GOLD, Silver. Platinum. Mercury, Tantalum. Samples 
Evaluated Free. Ore Assaying Service. Call Wholesale 
Terminal Toll Free: 1-800-932-1010. 



GOLD, silver, forklift contacts, silver solder, gold filled, 
rolled gold plate, gold and silver coins. R.L. Refiners. 652 
Myrtle St.. Elizabeth. NJ. 07202. 201-853-5049. 



PERFECT KNOWLEDGE 



ETERNAL'S Original Measures contain Total Knowledge. 
Enhance Einsteinic dimensions. Gather unlimited, recycled. 
FREE energy from CREATOR'S Time Bank for home, 
factory, pleasure. Eliminates deadly experimental research, 
pollution, friction. Taxes! Permanent power plants have NO 
moving parts! Transportation VEHICLES use Monadic Grav- 
ity. 1000 year built-in durability. Small, crash-proof, family- 
model, Mini-Star Limited To under/over water within buffer 
zone. Maximum speed 50,000 M.P.H. Relegates death- 
dealing wheels To Stone Age. SURVIVE due Seal Six and 
ENJOY The riches of Heaven on Time Station Earth! No mail. 
Test for qualifications in person. ATA Base, 1500 North 
Texas, Weslaco, Texas. 



FINANCIAL 



DEBTS? BILLS? BAD CREDIT? No problem! We'll help 
now. Applications accepted to $50,000. Not a loan company. 
Free application call (205) 979-1400 or write: TCAC, dept. 
PM, 400 Century Park South #117, Birmingham, Alabama 
35226. 



LOANS for small businesses! Call Federal Loan 
Information 800-824-6461 for details! 



CREDIT Problems? Do it yourself program to rid your bad 
credit: late payments etc. Large amount of information. 
Send $19.95 to: Tri-2 Enterprises, P.O. Box 10479, 
Clearwater, FL 34617 



HOW TO OVERCOME A LAYOFF and other financial 
crises. Important, Valuable advice. $3.50: Green. Box 262347 
(A). Tampa. FL 33685 



$50,000 HONESTLY! Powerful financial secret. SATIS- 
FACTION GUARANTEED! $6.75. Independence. POB 2394, 
Longview, WA 98632 



THE LAYMANS GUIDE to REAL ESTATE LOANS. A must 
for the refinancer and buyer. Be informed and save money 
and time. $10.00 check. M O to: Property Financial Services, 
1940 N. Tustin St., Suite 110. Orange, CA 92665. Allow 6 
weeks 



fEARNGADS 



HUGE SAVINGS Eliminate Dealer Markups. Free Trial. 
Batteries Wholesale. Terms Arranged. Call Toll Free 1-800- 
323-1212. Or Write: Lloyds-PMC, Rockford, IL 61110 



FREE HEARING AID CATALOG- Save <? by mail! Write: 
"Money$avers", 9530PM-9 Langdon, Sepulveda, California 
91343. 



SOENCE & CHEMISTRY 



SCIENTIFIC Supplies Catalogue • 185 Pages - Biology. 
Chemistry. Physics. Labware And More - $3.00. National 
Scientific Products. Inc 216 Mountain Road. Seymour. CT 
06483 



"EXPERIMENTERS" LABORATORY CHEMICALS - 
GLASSWARE, Catalogue $1.50. Established 1953. 
HAGENOW LABORATORIES, 1302 Washington. 
MANITOWOC, WISCONSIN 54220 



TRAVEL AND RESORTS 



BAHAMA CRUISE LOWEST NATIONWIDE! 5 days $49640 
$155.95! 404-963-3872. 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson Research 
Specialists. 60-15 Woodside. Woodside. New York 11377. 



BARGAINS GUARANTEED! Lowest prices or difference 
refunded! Over 250,000 Items. Cars - Electronics. FREE 
Details. Consumer Cooperative, P.O. Box 1611-P, Utica, NY 
13503 



KERBS 



BEST HERB CATALOG ANYWHERE! Free Samples! Send 
$1. Penn Herb, 60-North Second, Philadelphia, 19123. 



HERBS - Yohimbine, Pau D'Arco. and Others. Catalog 
$1.00 (refundable). Jude Herbs. Box 563PM, Huntington 
Station, New York 11746 



HEALTH. VTTAMaNS 



HEALTH Guide! Vitamins • Herbs • Beauty - Diet using only 
purest and finest ingredients. Satisfaction Guaranteed. 
$2.00 handling. FMH, 809-PM9 Ciearlake. Cocoa. Fl. 32922 



CHOLESTEROL conscious: budget cooking recipes for 
turkey: chicken. $4.95. AML Enterprises. Box 647, Roscoe, IL 
61073 



PSORIASIS Sufferers Discouraged? Write for Free impor- 
tant information that is helping thousands. Pixacol, P.O. Box 
116787-PM. Carrollton, TX 75011 



PLAIN FACTS AND ADVICE Cholesterol Employee Drug 
Testing $2 ea. Caithnair Healthinfo. P.O. Box 662. Owen 
Sound. Ont , Canada N4K 5R4 



ALFALFA tea. Pure chemical free organic farm raised. 
High protein drink. Helps fight arthritis. Large package $6. 
Faith Acres Farm. RR1, Box 97A, Corona, S.D. 57227 



WORK CLOTHING 



OSHKOSH B GOSH Clothing. Children & Adult Sizes. 
Catalog: $1.00 P&H. Depot. Dept. PM-RR. Sullivan, IL 61951 . 



WORK CLOTHES SAVE 80% Shirts. Pants. Cove 
Folder. Write: Galco. 4004 East 71st Street Dept 
Cleveland. Ohio 44105 



WEARIMG APPAREL 



EXCUSE T-Shirts! Specify Mechanics, Carpenter's Electri- 
cians Excuses, blue or tan, S-XL $9.95. Novel-Tees, Rt. 4, 
Box 124-A More head City, NC 28557 



DRNKMG WATER PURFERS 



EASY step by step manual lor constructing a whole house 
ACTIVATED CARBON water purifier that is SELF CLEAN- 
ING Irom your local plumbing supply house. Costs less than 
$200. SAVES YOU $800-1- good business opportunity also. 
$12.95 refundable to: Purewater. Etc.. P.O. Box 8048. 
Paducah. KY 42002 



REOPES, COOKIMG, ETC. 



OLD WORLD ITALIAN CLASSICS White Clam. Anchovy. 
Alfredo Carbonara. Grandma's Secret. $1.00 each $3 00 all 
SASE. Marianne, Box 238. Roseland. NJ 07068 



SCRUMPTIOUS! Graham Cracker lone Extra recipe with 
order. Send $3 to: Janet Windorski. 831-S Single Ave.. 
Wausau. Wl 54401 



AUNT EDNA'S SECRET Brown Cake recipe, plus 5 other 
family favorites. Send $6 to: Carol, 5802 South Washington, 
Hinsdale, Illinois 60521. 



25 . . . EXCITING and NEW Mexican Recipes. 

GUARANTEED, $4.00 SASE FREE SURPRISE. Rosies 
Recipes, P.O. Box 3706M, Sun Luis Obispo, CA 93401 

SODA new. vanilla, chocolate cream fizz. $20.94 per case 
includes delivery. Double Diamond Sodas, 2900 Bristol St., 
Bldg. B. Suite 206, Costa Mesa, CA 92626. 

FREE bonus recipe when ordering "Great Soups" $2.00 - 
504 Orange. Arlington. TX 76012. 



ZUCCHINI - "SOUP TO DESSERT". Canadian Collection. 
20 for $6.00. Doma-DPM. Box 273. Chllliwack, BC Canada 
V2P6J1 



MARVELOUS Munchin from Mickens: SENSUOUS Swiss 
Chocolate Squares plus 15 favorite recipes. $4.00 B. 
Mickens. Box 22421. St. Louis. MO 63128 



EXCELLENT HAMBURGER SAUCE FOR SPAGETTI REC- 
IPE $2.00. DOUGLAS STAFFORD, 101 DUNCAN LANE, 
RADFORD. VA 24141 



BLUEBERRY MUFFINS. Scrumptious recipe from Maine. 
Free foolproof tips. $2.00. Tenbroeke. 12 Mount Desert, Bar 
Harbor, Maine 04609 



ACT NOW Free Recipe Box with Five Guaranteed Favor- 
ites Only $6.95. NU Enterprise. 96 Vs Osborne St.. Auburn. NY 
13021 



COOKBOOKS, Many Cultures. Dietetic, Grandma's Des- 
serts, Free Ordering Information, LSASE to: Box 925- PM, 
Manhattan Beach, California 90266 



DELICIOUS Family Recipes! $3. Linda Recalde. 34220 
Panoche Road. Paicines. CA 95043. Guaranteed! 



DIVORCED? Who needs a wife? Easy recipes. $4. FTJ 
Enterprises. Dept. P., P.O. Box 670221. Dallas. TX 75367 



WINEMAKING, BEERMAMNG, ETC. 



BEER MAKERS ONLY! FREE Catalog/Newsletter 
William's. Box 2195-M8, San Leandro. CA 94577 



WINE/BEER MAKING Catalog: B&J Enterprises, 1845 
South 19th, Springfield. Illinois 62703 

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R, 
MINNEAPOLIS, MINNESOTA 55411 

WINEMAKERS — Beermakers Free Catalog. Low Prices 
Free Recipes. Cellar-M. Box 33525. Seattle. WA 98133 

BEER, WINE make your own. Free catalog, quality sup- 
plies, excellent fast service. Beer & Wine Hobby. P.O. Box 
3104P, Wakefield, MA 021 18 

WINEMAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service - Large Selection - Visa/Mastercard - (816) 254- 
0242 - Kraus, Box 7850-L, Independence, Missouri 64053. 



BURGLAR ALARMS A HOME 
PROTECTION 



SECURITY ALARMS, SAVE BIG DOLLARS, frustration 
Unique no-fail installation method. $6.00 Booklet. Nor West 
D12, Box 66446, Seattle, Washington 98166 

STOP A THIEF: Protect homes, cars. vans, boats with 
burgler alarm warning labels. 4-3V4X1 V5" labels $3.25. 8 
labels $5.50. I&R Sales, 1922 Winchester Rd Cleveland. 
Ohio 44124. 
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Join The Low Life 

Sink to new depths in tourist submarines 
made from acrylic spheres and marvel at a 
world 800 ft. below the surface. 

Supercars For '89 

Superchargers, 32-valve engines and the 
fabulous new Corvette. Performance 
comes on strong in '89. Full tech report. 

Big-Lake Warriors 

Battle of 6 top big-lake fishing boats. 

We take 'em where bass boats fear to tread 

for speed, handling and fishability tests. 



Drive The Future 

Can't wait for the 1 995 model-year cars? 
Build your own now and pack it with futuristic 
electronic wonders. We did. 

Easy Bath Projects 

Picture your bathroom with a beautiful round 
wood-frame mirror and wicker hamper. 
They're functional and easy to build. 

Giant Tool Test 

Which shop tools live up to their claims? 
We put a whole series of tools — from sanders 
to saws to a buckhorse — to the test. 
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Motorcraft maintains that 
beauty is more than skin deep. 




There are lots of replacement parts, but 
there's no replacement for the peace of 
mind that Motorcraft quality gives you. 

Vfhat you get out of your car depends on 
what you put into it. Both inside and out. 

And inside, you can depend on 
Motorcraft Quality Parts. 

Like the Motorcraft F1-1A Oil Fil- 
ter. It traps more dirt and protects your 
engine better than other leading 
brands. Or Motorcraft Spark Plugs, 
engineered with ad- 
vanced metallic 
alloys that take the 
heat of high com- 
pression engines. 
Whether you have a '57 T-Bird, p 
new Topaz, or something in betwef 
Motorcraft gives you the qua 1 
that was in your car 
from the start. IVIO 
There's a full line J""" 
of Motorcraft Quality 
Parts for Ford, Lincolr 
all other makes of 
For the Motorc 
you, call 1-800 



Smooth 
character. 





